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TI Molecular biological studies of the cardiac ***sodium*** 

***calcium*** ***exchanger*** 
AU Kraev, Alexander; Chumakov, Ilya; Carafoli, Ernesto [Reprint author] 
CS Lab. Biochem. Ill, Swiss Fed. Inst. Technol . , Universitatsstr . 16, CH-8092 

Zurich, Switzerland 
SO Hilgemann, D. W. [Editor] ; Philipson, K. D. [Editor] ; Vassort, G. 

[Editor]. Ann. N. Y. Acad. Sci., (1996) pp. 103-109. Annals of the New 

York Academy of Sciences; Sodium-calcium exchange. 

Publisher: New York Academy of Sciences, 2 East 63rd Street, New York, New , 
York 10021, USA. Series: Annals of the New York Academy of Sciences. 
Meeting Info. : Third International Conference. Woods Hole, Massachusetts, 
USA. April 23-26, 1995. 

CODEN: ANYAA9. ISSN: 0077-8923. ISBN: 1-573 31-001-8 (paper), 1-57331- 000-X 

(cloth) . 
DT Book 

Conference ; (Meeting) 

Book; (Book Chapter) 

Conference; (Meeting Paper) 
LA English 

ED Entered STN: 3 Sep 1996 

Last Updated on STN: 11 Oct 1996 
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AN 1996:343445 BIOSIS 

DN PREV199699065801 

TI Vascular smooth muscle . 

AU Siegel, G. 

CS Inst. Physiol., Freien Univ. Berlin, Fachbereich Natur 

Sozialwissenschaf tliche Grundlagenmedizin Med. Oekol . , Arnimallee 22, 

14195 Berlin, Germany 
SO Greger, R. [Editor]; Windhorst, U. [Editor]. (1996) pp. 1941-1964. 

Comprehensive human physiology: From cellular mechanisms to integration, 

Vols. 1 and 2. 

Publisher: Springer- Verlag, Heidelberger Platz 3, D-1000 Berlin, Germany; 

Springer-Verlag New York, Inc., 175 Fifth Avenue, New York, New York 

10010, USA. 

ISBN: 3-540-58109-X. 
DT Book 

Book; (Book Chapter) 
LA English 

ED Entered STN: 5 Aug 1996 

Last Updated on STN: 26 Sep 1996 



AN 1996:343442 BIOSIS 
DN PREV199699065798 

TI Calcium-mediated control of cardiac contractility at the cellular level. 
AU Langer, G. A. 

CS UCLA Sch. Med., Ca-rdiovasc. Res. Lab., Dep. Physiol., Macdonald Res . Lab. 

Build., 675 Circle Dr. S., Los Angeles, CA 90095, USA 
SO Greger, R. [Editor]; Windhorst, U. [Editor]. (1996) pp. 1857-1864. 

Comprehensive human physiology: From cellular mechanisms to integration, 

Vols. 1 and 2. 

Publisher: Springer- Verlag, Heidelberger Platz 3, D-1000 Berlin, Germany; 

Springer-Verlag New York, Inc., 175 Fifth Avenue, New York, New York 

10 010, USA. 

ISBN: 3-540-58109-X. 
DT Book 

Book; (Book Chapter) 
LA English 

ED Entered STN : 5 Aug 1996 
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TI Pathophysiological targets for beta-blocker therapy in congestive heart 

failure . 
AU Just, H. 

CS Med. Universitaetsklin. Freiburg im Breisgau, Abt . Innere Med. 

III/Kardiol. , Angiologie, 79016 Freiburg im Breisgau, Hugstetterstr . 55, 
Germany 

SO European Heart Journal, (1996) Vol. 17, No. SUPPL. B, pp. 2-7. 

CODEN: EHJODF. ISSN: 0195-668X. 
DT Article 
LA English 

ED Entered STN: 11 Jul 1996 

Last Updated on STN: 11 Jul 1996 
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DN PREV199698787198 

TI Annexin VI overexpression targeted to heart alters cardiomyocyte function 

in transgenic mice. . 
AU Gunteski-Hamblin, Ann-Marie [Reprint author]; Song, Guojie; Walsh, Richard 

A.; Frenzke, Marie; Boivin, Gregory P.; Dorn, Gerald W. Ii; Kaetzel, 

Marcia A.; Horseman, Nelson D.; Dedman, John R. 
CS Mol. Cellular Phaysiol., Univ. Cincinnati, PO Box 670576, Cincinnati, OH 

45267-0576, USA 

SO American Journal of Physiology, (1996) Vol. 270, No. 3 PART 2, pp. 
H1091-H1100. 

CODEN: AJPHAP. ISSN: 0002-9513. 
DT Article 
LA English 

ED Entered STN: 2 8 May 1996 

Last Updated on STN: 28 May 1996 
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TI Aging does not affect steady-state expression of the Na+/Ca-2+ exchanger 
in rat brain. 

AU Colvin, Robert A. [Reprint author]; Walker, Jon P.; Schummers, James; 
Davis, Nancy 

CS Dep. Biol. Sci., Ohio Univ., Athens, OH 45701, USA 

SO Cellular and Molecular Neurobiology, (1996) Vol. 16, No. 1, pp. 11-19. 

CODEN: CMNEDI. ISSN: 0272-434 0. 
DT Article 
LA English 

ED Entered STN: 11 Apr 1996 

Last Updated on STN: 11 Apr 1996 
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TI Sodium/calcium exchange activities in cultured lymphocyte and monocyte 
cell lines . 

AU Balasubramanyam, M. ; Condrescu, M. ; Reeves, J. P.; Gardner, J. P. 

CS UMDNJ-New Jersey Med. Sch., Newark, NJ 07103, USA 



Meeting Info. : 40th Annual Meeting of the Biophysical Society. Baltimore, 

Maryland, USA. February 17-21, 1996. 

CODEN: BIOJAU. ISSN: 0006-3495. 
DT Conference; (Meeting) 

Conference; Abstract; (Meeting Abstract) 
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TI Characterization and expression of the Drosophila Na+/Ca-2+ exchanger cDNA 

in Xenopus oocytes. 
AU Ruknudin, A. [Reprint author]; Wisel, S.; Valdivia, C. ; Kofuji, P.; 

Lederer, W. J.; Schulze, D. H. 
CS Dep. Microbiol . /Immunology, Univ. Maryland Sch. Med., Baltimore, MD 21201, 

USA 

SO Biophysical Journal, (1996) Vol. 70, No. 2 PART 2, pp. A202. 

Meeting Info. : 40th Annual Meeting of the Biophysical Society. Baltimore, 

Maryland, USA. February 17-21, 1996. 

CODEN: BIOJAU. ISSN: 0006-3495. 
DT Conference; (Meeting) 

Conference; Abstract; (Meeting Abstract) 
LA English 

ED Entered STN: 3 Apr 1996 

Last Updated on STN: 2 May 1996 
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TI Functional analysis of the ***human*** cardiac Na/Ca exchanger 

expressed in SF9 cells. 
AU Egger, M. [Reprint author]; Lipp, P. [Reprint author]; Schwaller, B.; 

Lederer, W. J.; Schulze, D. H.; Niggli, E. [Reprint author] 
CS Dep. Physiol., Univ. Bern, Bern, Switzerland 

SO Biophysical Journal, (1996) Vol. 70, No. 2 PART 2, pp. A2 01. 

Meeting Info. : 40th Annual Meeting of the Biophysical Society. Baltimore, 

Maryland, USA. February 17-21, 1996. 

CODEN: BIOJAU. ISSN: 0006-3495. 
DT Conference; (Meeting) 

Conference; Abstract; (Meeting Abstract) 
LA English 

ED Entered STN: 3 Apr 1996 

Last Updated on STN: 2 May 1996 
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TI NA-CA exchange in the chronically infarcted rabbit heart. 
AU Litwin, S. E. 

CS Salt Lake City Veterans Affairs Med. Cent., Salt Lake City, UT, USA 
SO Journal of Investigative Medicine, (1996) Vol. 44, No. 1, pp. 147A. 

Meeting Info. : Meeting of the American Federation for Clinical Research, 

Western Region. Carmel, California, USA. February 14-17, 1996. 

ISSN: 1081-5589. 
DT Conference; (Meeting) 

Conference; Abstract; (Meeting Abstract) 
LA English 

ED Entered STN: 3 Apr 1996 

Last Updated on STN: 2 May 1996 
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DN PREV199698585279 

TI Enhanced expression of the Na+-Ca-2+-exchanger alters the inotropic 

responsiveness in the failing ***human*** heart. 
AU Flesch, Markus; Schwinger, Robert H. G. ; Puetz, Frank; Suedkamp, 

Ferdinand; Mueller-Ehmsen, Jochen; Boehm, Michael 
CS Univ. Cologne, Cologne, Germany 

SO Circulation, (1995) Vol. 92, No. 8 SUPPL. , pp. 1588. 

Meeting Info.: 68th Scientific Session of the American Heart Association. 

Anaheim, California, USA. November 13-16, 1995. 

CODEN: CIRCAZ. ISSN: 0009-7322. 
DT Conference; (Meeting) 



LA English 

ED Entered STN: 4 Jan 1996 

Last Updated on STN: 28 Feb 1996 
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DN PREV199698581934 

TI Enhanced expression of the Na+-Ca+2- 2 -exchanger and its functional 

relevance in the failing ***human*** heart. 
AU Flesch, M. ; Schwinger, R. H. G. ; Mueller-Ehmsen, J.; Suedkarmp, F.; Puetz, 

F. ; Boehm, M. 

CS Klinik III, Innere Med. , Univ. Koeln, 50924 Koeln, Germany 

SO European Heart Journal, (1995) Vol. 16, No. ABSTR. SUPPL. , pp. 458. 

Meeting Info. : XVIIth Congress of the European Society of Cardiology. 

Amsterdam, Netherlands. August 20-24, 1995. 

CODEN: EHJODF. ISSN: 0195-66 8X. 
DT Conference; (Meeting) 

Conference; Abstract; (Meeting Abstract) 
LA English 

ED Entered STN: 4 Jan 1996 

Last Updated on STN: 28 Feb 1996 
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TI Calcium transport proteins in the nonf ailing and failing heart: Gene 

expression and function. 
AU Wanker 1, M. [Reprint author] ; Schwartz, K. 

CS INSERM Unite 153, Pavilion Rambuteau, Hopital Pitie-Salpetriere , 47 

Boulevard de l'Hopital, F-75651 Paris Cedex 13, France 
SO Journal of Molecular Medicine (Berlin), (1995) Vol. 73, No. 10, pp. 

487-496. 

ISSN: 0946-2716. 
DT Article 

General Review; (Literature Review) 
LA English 

ED Entered STN: 31 Dec 1995 

Last Updated on STN: 28 Feb 1996 
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DN PREV1995984 7734 6 

TI Expression of a functionally active ***human*** renal ***sodium*** 

***calcium*** ***excnanger*** lacking a signal sequence. 

AU Loo, Tip W.; Ho, Cheryl; Clarke, David M. [Reprint author] 
CS Dep. Med., Univ. Toronto, Room 7342, Med. Sci. Build., 1 King's College 

Circle, Toronto, ON M5S 1A8, Canada 
SO Journal of Biological Chemistry, (1995) Vol. 270, No. 33, pp. 19345-19350. 

CODEN: JBCHA3. ISSN: 0021-9258. 
DT Article 
LA English 

ED Entered STN: 27 Oct 1995 

Last Updated on STN: 14 Dec 1995 
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TI Ca entry via Na/Ca exchange following intracellular store depletion in T 
lymphocytes. 

AU Gardner, Jeffey P. [Reprint author] ; Balasubranianyam, M. ; 

Rohowsky-Kochan, Christine; Reeves, John R. 
CS Dep. Pediatrics, UMD-New Jersey Med. Sch. , Newark, NY 07103, USA 
SO Journal of Cellular Biochemistry Supplement, (1995) Vol. 0, No. 21A, pp. 

70. 

Meeting Info. : Keystone Symposium on Control and Manipulation of the 

Immune Response. Taos, New Mexico, USA. March 16-22, 1995. 

ISSN: 0733-1959. 
DT Conference; (Meeting) 

Conference; Abstract; (Meeting Abstract) 

Conference; (Meeting Poster) 
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ED Entered STN: 2 Aug 1995 
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TI The organization of the ***human*** gene of the ■*■** sodium*** 

***calcium*** ***exchanger*** 
AU Kraev, A.; Carafoli, E. 

CS Lab. Biochem. Ill, Swiss Federal Inst. Technol . , CH-8 092 Zurich, 
Switzerland 

SO Experientia (Basel), (1995) Vol. 51, No. ABSTR. , pp. A55. 

Meeting Info.: 2 7th Annual Meeting of the Swiss Societies for Experimental 

Biology (USGEB/USSBE) . Fribourg, Switzerland. March 30-31, 1995. 

CODEN: EXPEAM. ISSN: 0014-4754. 
DT Conference; (Meeting) 

Conference; Abstract; (Meeting Abstract) 
LA English 

ED Entered STN: 9 Jun 1995 

Last Updated on STN: 11 Jul 1995 
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AN 1995:205816 BIOSIS 
DN PREV199598220116 

TI An alternative splicing site modifies the carboxyl- terminal trans -membrane 

domains of the Na+/Ca-2+ exchanger. 
AU Gabellini, Nadia [Reprint author] ; Iwata, Tomoko; Carafoli, Ernesto 
CS Dip. Chimica Biol., Univ. Studi Padova, Via Trieste 75, 35121 Padova, 

Italy 

SO Journal of Biological Chemistry, (1995) Vol. 270, No. 12, pp. 6917-6924. 

CODEN: JBCHA3. ISSN: 0021-9258. 
DT Article 
LA English 

ED Entered STN: 23 May 1995 

Last Updated on STN: 23 May 1995 
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TI Eosin, a Potent Inhibitor of the Plasma Membrane Ca Pump, Does Not Inhibit ...» 

the Cardiac Na-Ca Exchanger. 
AU Gatto, Craig; Hale, Calvin C. ; Xu, Wanyan; Milanick, Mark A. [Reprint 

author] 

CS MA415 Med. Sci. Building, Dep. Physiol., Univ. Missouri, Columbia, MO 
65212, USA 

SO Biochemistry, (1995) Vol. 34, No. 3, pp. 965-972. 

CODEN: BICHAW. ISSN: 0006-2960.. 
DT Article 
LA English 

ED Entered STN: 23 May 1995 

Last Updated on STN: 9 Jun 1995 
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TI Alternative splicing modifies the C-terminal transmembrane domains of the 

Na+/Ca-2+ exchanger. 
AU Gabellini, N. [Reprint author]; Iwata, T.; Carafoli, E. [Reprint author] 
CS Dep. Biol. Chem., Univ. Padova, 35121 Padova, Italy 
SO Biophysical Journal, (1995) Vol. 68, No. 2 PART 2, pp. A412. 

Meeting Info. : 3 9th Annual Meeting of the Biophysical Society. San 

Francisco, California, USA. February 12-16, 1995. 

CODEN: BIOJAU. ISSN: 0006-3495. 
DT Conference; (Meeting) 

Conference; Abstract; (Meeting Abstract) 

Conference; (Meeting Poster) 
LA English 

ED Entered STN: 3 Apr 1995 

Last Updated on STN: 23 May 1995 
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AN 1995:139794 BIOSIS 
DN PREV199598154 094 

TI The autoinhibitory regions of the Ca pump (C28) and the Na/Ca exchanger 

(XIP) bind to ***human*** erythrocyte ankyrin and band 3. 
AU Xu, W.-Y.; Hale, C. C. ; Milanick, M. A. 
CS Physiol., Univ. Mo., Columbia, MO 65212, USA 

SO Biophysical Journal, (1995) Vol. 68, No. 2 PART 2, pp. A411. 

Meeting Info. : 3 9th Annual Meeting of the Biophysical Society. San 
Francisco, California, USA. February 12-16, 1995. 



DT Conference; (Meeting) 

Conference; Abstract; (Meeting Abstract) 

Conference; (Meeting Poster) 
LA English 
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DN PREV199598154088 

TI Characterization of the Na/Ca exchanger cDNA in Drosophila. 

AU Valdivia, C. [Reprint author]; Kofuji, P.; Lederer, W. J.; Schulze, D. H. 

CS Dep. Physiol., Univ. Maryland Sch. Med., Baltimore, MD 21201, USA 

SO Biophysical Journal, (1995) Vol. 68, No. 2 PART 2, pp. A410. 

Meeting Info. : 3 9th Annual Meeting of the Biophysical Society. San 

Francisco, California, USA. February 12-16, 1995. 

CODEN: BIOJAU. ISSN: 0006-3495. 
DT Conference; (Meeting) 

Conference; Abstract; (Meeting Abstract) 

Conference; (Meeting Poster) 
LA English 

ED Entered STN: 3 Apr 1995 

Last Updated on STN: 23 May 1995 
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TI Ankyrin-G: A new ankyrin gene with neural-specific isoforms localized at 

the axonal initial segment and node of Ranvxer. 
AU Kordeli, Ekaterini; Lambert, Stephen [Reprint author] ; Bennett, Vann 
CS Dep. Cell Biol., Duke Univ. Med. Cent., Durham, NC 27710, USA 
SO Journal of Biological Chemistry, (1995) Vol. 270, No. 5, pp. 2352-2359. 

CODEN: JBCHA3. ISSN: 0021-9258. 
DT Article 
LA English 

ED Entered STN: 29 Mar 1995 

Last Updated on STN: 29 Mar 1995 

L4 ANSWER 126 OF 473 BIOSIS COPYRIGHT 2004 BIOLOGICAL ABSTRACTS INC. on STN 
AN 1995:28650 BIOSIS 
DN PREV199598042 950 

TI Copper toxicity in cultured ***human*** skeletal muscle cells: The 

involvement of Na+/K+-ATPase and the Na+/Ca- 2+ -exchanger. 
AU Benders, Ad A. G. M. ; Li, Jie; Lock, Robert A. C; Bindels, Rene J. M. ; 

Bonga, Sjoered E. Wendelaar; Veerkamp, Jacques H. [Reprint author] 
CS Dep. Biochem., Fac . Med., University Nijmegen, PO Box 9101, NL-6500 HB, 

Niimegen, Netherlands 
SO Pfluegers Archiv European Journal of Physiology, (1994) Vol. 428, No. 5-6, 

pp. 461-467. 

CODEN: PFLABK. ISSN: 0031-6768. 
DT Article 
LA English 

ED Entered STN: 11 Jan 1995 

Last Updated on STN: 23 Feb 1995 
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TI Enhanced gene expression and function of the cardiac Na+/Ca- 2+ -exchanger 

in end-stage ***human*** heart failure. 
AU Reinecke, H. [Reprint author]; Studer, R. [Reprint author]; Vetter, R. ; 

Holtz, J.; Drexler, H. [Reprint author] 
CS Medizinische Klinik III, Univ. Freiburg, Freiburg, Germany 
SO European Heart Journal, (1994) Vol. 15, No. ABSTR. SUPPL., pp. 199. 

Meeting Info. : Joint Xllth World Congress of Cardiology and the XVIth 

Congress of the European Society of Cardiology. Berlin, Germany. September 

10-14, 1994. 

CODEN: EHJODF. ISSN: 0195-668X. 
DT Conference; (Meeting) 

Conference; Abstract; (Meeting Abstract) 

Conference; (Meeting Poster) 
LA English 

ED Entered STN: 5 Jan 1995 

Last Updated on STN: 5 Jan 1995 



AN 1994:424586 BIOSIS 
DN PREV1994 9743 7586 

TI The ***human*** cardiac ***sodium*** - ***calcium*** 

***exchanger*** expressed in Sf9 cells. 
AU Niggli, E. [Reprint author]; Lipp, P. [Reprint author]; Kofuji, P.; 

Schulze, D. H.; Lederer, W. J. 
CS Dep. Physiol., Univ. Bern, Bern, Switzerland 

SO Journal of Physiology (Cambridge), (1994) Vol. 477P, No. 0, pp. 17P. 

Meeting Info. : Scientific Meeting of the Physiological Society. Liverpool, 

England, UK. April 11-13, 1994. 

CODEN: JPHYA7. ISSN: 0022-3751. 
DT Conference; (Meeting) 

Conference; Abstract; (Meeting Abstract) 
LA English 

ED Entered STN: 3 Oct 1994 

Last Updated on STN: 10 Nov 1994 
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TI Further analysis of the brain Na+/Ca-2+ exchanger in Alzheimer's disease. 
AU Colvin, R. A.; Davis, N. ; Wu, A.; Murphy, C. A.; Levengood, J. 
CS Dep. Biol. Sci., Ohio Univ. Coll. Osteopathic Med., Athens, OH 45701, USA 
SO Neurobiology of Aging, (1994) Vol. 15, No. SUPPL. 1, pp. S142-S143. 

Meeting Info.: Fourth International Conference on Alzheimer's Disease and 

Related Disorders. Minneapolis, Minnesota, USA. July 29-August 3, 1994. 

CODEN: NEAGDO. ISSN: 0197-4580. 
DT Conference; (Meeting) 

Conference; Abstract; (Meeting Abstract) 
LA English 

ED Entered STN: 3 Oct 1994 
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TI Cloning of the NCX2 isoform of the plasma membrane Na+-Ca-2+ exchanger. 
AU Li, Zhaoping; Matsuoka, Satoshi; Hryshko, Larry V.; Nicoll, Debora A.; 

Bersohn, Malcolm M. ; Burke, Edmund P.; Lifton, Richard P.; Philipson, 

Kenneth D. [Reprint author] 
CS Cardiovascular Research Lab., MRL 3-645, UCLA Sch. Med., Los Angeles, CA 

90024-1760, USA 

SO Journal of Biological Chemistry, (1994) Vol. 269, No. 26, pp. 17434-17439. 

CODEN: JBCHA3. ISSN: 0021-9258. 
DT Article 
LA English 

OS EMBL-U08141; Genbank-U08141 
ED Entered STN: 8 Aug 1994 

Last Updated on STN: 1 Sep 1994 
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TI Cerebral vasospasm and free radicals. 

AU MacDonald, R. Loch [Reprint author] ; Weir, Bryce K. 

CS Sect. Neurosurg., MC3026, Univ. Chicago Med. Cent., 5841 S. Maryland Ave., 

Chicago, IL 60637, USA 
SO Free Radical Biology and Medicine, (1994) Vol. 16, No. 5, pp. 633-643. 

CODEN: FRBMEH. ISSN: 0891-5849. 
DT Article 

General Review; (Literature Review) 
LA English 

ED Entered STN: 8 Jun 19 94 

Last Updated on STN: 9 Jun 1994 
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TI Changes in the Na+/Ca-2+ exchanger gene expression in aging rat brain and 

in ***human*** brains with Alzheimer's pathology. 
AU Janapati, V.; Yu, L.; Colvin, R. A. 

CS Dep. Biol. Sci., Ohio Univ. Coll. Osteopathic Med., Athens, OH 45701, USA 
SO Society for Neuroscience Abstracts, (1993) Vol. 19, No. 1-3, pp. 1473. 

Meeting Info.: 23rd Annual Meeting of the Society for Neuroscience. 

Washington, D.C., USA. November 7-12, 1993. 
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TI Functional consequences of altered expression of SR-Ca-2+-ATPase and Na 

+-Ca- 2+ -exchanger in failing ***human*** myocardium. 
AU Hasenfuss, Gerd; Reinecke, Hans; Studer, Roland; Pieske, Burkert; Holtz, 

Juergen; Holubarsch, Christian; Just, Hanjoerg 
CS Univ. Freiburg, Med. Klinik III, Freiburg, Germany 
SO Circulation, (1993) Vol. 88, No. 4 PART 2, pp. 14 07. 

Meeting Info. : 66th Scientific Sessions of the American Heart Association. 

Atlanta, Georgia, USA. November 8-11, 1993. 

CODEN: CIRCAZ. ISSN: 0009-7322. 
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LA English 

ED Entered STN: 3 Feb 1994 
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TI Enhanced expression and function of the cardiac Na+/Ca-2+- exchanger in 

end- stage ***human*** heart failure. 
AU Reinecke, Hans [Reprint author] ; Studer, Roland [Reprint author] ; Vetter, 

Roland; Just, Hanjorg [Reprint author] ; Holtz, Juergen; Drexler, Helmut 
CS Div. Mol. Cardiol., Med. Clinic III, Univ. Freiburg, Freiburg, Germany 
SO Circulation, (1993) Vol. 88, No. 4 PART 2, pp. 1408. 

Meeting Info. : 66th Scientific Sessions of the American Heart Association. 

Atlanta, Georgia, USA. November 8-11, 1993. 

CODEN: CIRCAZ. ISSN: 0009-7322. 
DT Conference; (Meeting) 

Conference; Abstract; (Meeting Abstract) 
LA English 

ED Entered STN: 3 Feb 1994 
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TI Is there a ***sodium*** - ***calcium*** ***exchanger*** in 

macrophages and in lymphocytes . 
AU Donnadieu, Emmanuel; Trautmann, Alain [Reprint author] 

CS Lab. Neurobiologie, CNRS URA 295, Ecole Normale Superieure, 46 rue d'Ulm, 

F-75005 Paris, France 
SO Pfluegers Archiv European Journal of Physiology, (1993) Vol. 424, No. 5-6, 

pp. 448-455. 

CODEN: PFLABK. ISSN: 0031-6768. 
DT Article 
LA English 

ED Entered STN: 19 Nov 1993 

Last Updated on STN: 13 Jan 1994 

L4 ANSWER 136 OF 473 BIOSIS COPYRIGHT 2004 BIOLOGICAL ABSTRACTS INC. on STN 
AN 1993:503074 BIOSIS 
DN PREV199396127081 

TI Regional distribution in the rat central nervous system of a mRNA encoding 
a portion of the cardiac ***sodium*** - ***calcium*** 
***exchanger*** isolated from cerebellar granule neurons. 

AU Marlier, Lionel N. J.-L.; Zheng, Tian [Reprint author]; Tang, Jian; 
Grayson, Dennis R. 

CS Fidia-Georgetown Inst. Neurosci., Georgetown Univ., 3900 Reservoir Rd. NW, 

Washington, DC 20 007, USA 
SO Molecular Brain Research, (1993) Vol. 20, No. 1-2, pp. 21-39. 

CODEN: MBREE4. ISSN: 0169-328X. 
DT Article 
LA English 

ED Entered STN: 5 Nov 1993 

Last Updated on STN: 13 Jan 1994 



L4 ANSWER 137 OF 473 BIOSIS COPYRIGHT 2004 BIOLOGICAL ABSTRACTS INC. on STN 
AN 1993:343079 BIOSIS 
DN PREV199396040079 

TI Mapping of the ***human*** cardiac ***sodium*** / ***calcium*** 
***exchanger*** gene (NCX1) by fluorescent in situ hybridization to 

chromosome region 2p22 fwdarw p23. 
AU McDaniel, L. D.; Lederer, W. J.; Kofuji, P.; Schulze, D. H. ; Kieval, R. ; 

Schultz, Roger A. [Reprint author] 
CS McDermott Cent., North Campus, Univ. Southwest Med. Cent., 6000 Harry 

Hines Blvd., Room 10.118, Dallas, TX 75235-8591, USA 
SO Cytogenetics and Cell Genetics, (1993) Vol. 63, No. 3, pp. 192-193. 

CODEN: CGCGBR. ISSN: 0301-0171. 
DT Article 
LA English 

ED Entered STN: 26 Jul 1993 

Last Updated on STN: 27 Jul 1993 

L4 ANSWER 138 OF 473 BIOSIS COPYRIGHT 2004 BIOLOGICAL ABSTRACTS INC. on STN 
AN 1993:331828 BIOSIS 
DN PREV199345026553 

TI Expression of the cardiac ***sodium*** - ***calcium*** 

***exchanger*** by the vaccinia system. 
AU Iwata, T.; Guerini, D.; Carafoli, E. 
CS Lab. Biochem. Ill, ETH Zurich, Switzerland 

SO Experientia (Basel), (1993) Vol. 49, No. ABSTR. , pp. A49. 

Meeting Info. : 25th Annual Meeting of the Swiss Society for Experimental 

Biology. Lausanne, Switzerland. March 25-26, 1993. 

CODEN: EXPEAM. ISSN: 0014-4754. 
DT Conference; (Meeting) 
LA English 

ED Entered STN: 16 Jul 1993 

Last Updated on STN: 31 Aug 1993 

L4 ANSWER 139 OF 473 BIOSIS COPYRIGHT 2004 BIOLOGICAL ABSTRACTS INC. on STN 
AN 1993:295664 BIOSIS 
DN PREV1993 96013 88 9 

TI Stable expression of the cardiac ***sodium*** - ***calcium*** 

***exchanger*** in CHO cells. 
AU Pijuan, Vivian [Reprint author] ; Zhuang, Yingxin,- Smith, Lucinda; Kroupis, 

Chris; Condrescu, Madalina; Aceto, Joseph F. ; Reeves, John P.; Smith, 

Jeffrey Bingham 

CS Dep. Pharmacol., Sch. Med., Univ. Ala., Birmingham, AL 35294, USA 
SO American Journal of Physiology, (1993) Vol. 264, No. 4 PART 1, pp. 
C1066-C1074 . 

CODEN: AJPHAP. ISSN: 0002-9513. 
DT Article 
LA English 

ED Entered STN: 23 Jun 1993 

Last Updated on STN: 8 Aug 1993 

L4 ANSWER 140 OF 473 BIOSIS COPYRIGHT 2004 BIOLOGICAL ABSTRACTS INC. on STN 
AN 1993:289456 BIOSIS 
DN PREV19934 5007581 

TI Myocardial gene expression of ***sodium*** / ***calcium*** 

***exchanger*** and sarcoplasmic reticulum calcium- ATPase in 
***human*** heart failure. 
AU Reinecke, Hans [Reprint author] ; Studer, Roland [Reprint author] ; 

Philipson, Kenneth D. ; Bilger, Johannes [Reprint author]; Eschenhagen, 

Thomas; Boehm, Michael; Just, Hanjoerg [Reprint author] ; Holtz, Juergen 

[Reprint author] ; Drexler, Helmut [Reprint author] 
CS Arbeitsgruppe Mol . -Kardiol . Freiburg, Germany 
SO Circulation, (1992) Vol. 86, No. 4 SUPPL. 1, pp. I860. 

Meeting Info. : 65th Scientific Sessions of the American Heart Association. 

New Orleans, Louisiana, USA. November 16-19, 1992. 

CODEN: CIRCAZ. ISSN: 0009-7322. 
DT Conference; (Meeting) 
LA English 

ED Entered STN: 17 Jun 1993 

Last Updated on STN: 18 Jun 1993 

L4 ANSWER 141 OF 473 BIOSIS COPYRIGHT 2004 BIOLOGICAL ABSTRACTS INC. on STN 
AN 1993:267796 BIOSIS 
DN PREV199344129946 

TI Physiological role of the ***sodium*** - ***calcium*** 

***exchanger*** in modulating platelet intracellular calcium and 



AU Li, Yun; Fyfe, Chris; Cragoe, Edward J.; Bose, Ratna 

CS Dep. Pharmacol., Univ. Manitoba, Winnipeg, Can. R3E 0W3 , Canada 

SO FASEB Journal, (1993) Vol. 7, No. 3-4, pp. A564 . 

Meeting Info. : Meeting of the Federation of American Societies for 

Experimental Biology on Experimental Biology '93. New Orleans, Louisiana, 

USA; March 28-April 1, 1993. 

CODEN: FAJOEC. ISSN: 0892-6638. 
DT Conference; (Meeting) 
LA English 

ED Entered STN: 27 May 1993 

Last Updated on STN: 13 Jul 1993 

L4 ANSWER 142 OF 473 BIOSIS COPYRIGHT 2004 BIOLOGICAL ABSTRACTS INC. on STN 
AN 1993:251565 BIOSIS 
DN PREV1993 9513074 0 

TI Cloning of two isoforms of the rat brain ***sodium*** - ***calcium*** 

***exchanger*** gene and their functional expression in HeLa cells. 
AU Furman, Ian; Cook, Orna; Kasir, Judith; Rahamimoff, Hannah [Reprint 
author] 

CS Dep. Biochem. , Hebrew Univ. -Hadassah Med. Sch. , PO Box 1172, Jerusalem 
91010, Israel 

SO FEBS (Federation of European Biochemical Societies) Letters, (1993) Vol. 

319, No. 1-2, pp. 105-109. 

CODEN: FEBLAL. ISSN: 0014-5793. 
DT Article 
LA English 

OS Genbank-X68812; Genbank-X68 813 
ED Entered STN: 21 May 1993 

Last Updated on STN: 13 Jul 1993 

L4 ANSWER 143 OF 473 BIOSIS COPYRIGHT 2004 BIOLOGICAL ABSTRACTS INC. on STN 
AN 1993:248378 BIOSIS 
DN PREV1993 95127553 

TI Delineation of the role of a ***sodium*** , ***calcium*** 

***exchanger*** in regulating intracellular calcium in T cells. 
AU Wacholtz, Mary C. [Reprint author]; Cragoe., Edward J., Jr.; Lipsky, Peter 
E. 

CS Harold C. Simmons Arthritis Res. Center, Dep. Internal Med., University 
Texas Southwestern Med. Center Dallas, Dallas, TX 75235, USA 

SO Cellular Immunology, (1993) Vol. 147, No. 1, pp. 95-109. 
CODEN: CLIMB8. ISSN: 0008-8749. 

DT Article 

LA English 

ED Entered STN: 21 May 1993 

Last Updated on STN: 22 May 1993 

L4 ANSWER 144 OF 473 BIOSIS COPYRIGHT 2004 BIOLOGICAL ABSTRACTS INC. on STN 
AN 1993:164433 BIOSIS 
DN PREV199395085483 

TI Cloning of the rat heart ***sodium*** - ***calcium*** 

***exchanger*** and its functional expression in HeLa cells. 
AU Low, Walter; Kasir, Judith; Rahamimoff, Hannah [Reprint author] 
CS Dep. Biochem., Hebrew University-Hadassah Med. Sch., P.O. Box 1172, 
Jerusalem, Israel 

SO FEBS (Federation of European Biochemical Societies) Letters, (1993) Vol. 

316, No. 1, pp. 63-67. 

CODEN: FEBLAL. ISSN: 0014-5793. 
DT Article 
LA English 

OS EMBL-X68191; Genbank-X68191 
ED Entered STN: 31 Mar 1993 

Last Updated on STN: 16 May 1993 

L4 ANSWER 145 OF 473 BIOSIS COPYRIGHT 2004 BIOLOGICAL ABSTRACTS INC. on STN 
AN 1993:151597 BIOSIS 
DN PREV199344 0703 97 

TI Rhodopsin and phototransduction. 
AU Hargrave, Paul A.; McDowell, Hugh 

CS Dep. Ophthalmology, Sch. Med., Univ. Fla. , Gainesville, Fla. 32610, USA 
SO Fnedlander, M. LEditor] ; Mueckler, M. [Editor]. Int. Rev. Cytol . , (1992) 

pp. 49-97. International Review of Cytology; Molecular biology of 

receptors and transporters: Receptors. 

Publisher: Academic Press, Inc., 1250 Sixth Ave., San Diego, California 
92101, USA; Academic Press Ltd., 14 Belgrave Square, 24-28 Oval Road, 
London NW1 70X, England, UK. Series: International Review of Cytology. 



DT Article 

General Review; (Literature Review) 
LA English 

ED Entered STN : 19 Mar 1993 

Last Updated on STN: 16 May 1993 

L4 ANSWER 146 OF 473 BIOSIS COPYRIGHT 2004 BIOLOGICAL ABSTRACTS INC. on STN 
AN 1993:137976 BIOSIS 
DN PREV199395070776 

TI Expression of the ***sodium*** , ***calcium*** ***exchanger*** 

in a diverse tissues: A study using the cloned ***human*** cardiac 
***sodium*** , ***calcium*** ~" ***exchanger*** 
AU Kofuji, Paulo; Hadley, Robert W. ; Kieval, Robert S.; Lederer, W. J. 

[Reprint author] ; Scnulze, Dan H. 
CS Dep. Physiology, Univ. Maryland Sch. Med., 660 W. Redwood Street, 

Baltimore, MD 212 01, USA 
SO American Journal of Physiology, (1992) Vol. 263, No. 6 PART 1, pp. 

C1241-C1249 . 

CODEN: AJPHAP. ISSN: 0002-9513. 
DT Article 
LA English 
OS Genbank-M96368 
ED Entered STN: 16 Mar 1993 

Last Updated on STN: 16 May 1993 

L4 ANSWER 14 7 OF 4 73 BIOSIS COPYRIGHT 2 004 BIOLOGICAL ABSTRACTS INC. on STN 
AN 1993:24464 BIOSIS 
DN PREV1993 95012664 

TI Rapid calcium extrusion via the ***sodium*** , ***calcium*** 

***exchanger*** of the ***human*** platelet. 
AU Valant, Peter A.; Adjei, Philip N. ; Haynes, Duncan H. 

CS Dep. Mol. Cellular Pharmacol., University Miami Sch. Med., Miami, Fla. 
33101, USA 

SO Journal of Membrane Biology, (1992) Vol. 13 0, No. 1, pp. 63-82. 

CODEN: JMBBBO. ISSN: 0022-2631. 
DT Article 
LA English 

ED Entered STN: 23 Dec 1992 

Last Updated on STN: 24 Dec 1992 

L4 ANSWER 14 8 OF 4 73 BIOSIS COPYRIGHT 2 004 BIOLOGICAL ABSTRACTS INC. on STN 

AN 1992:513874 BIOSIS 

DN PREV199243111324; BR43: 111324 

TI CALCIUM EXTRUSION BY THE ***SODIUM*** * **CALCIUM* * * 

* * * EXCHANGER* * * OF THE ***HUMAN*** PLATELET. 
AU HAYNES D H [Reprint author] ; VALANT P A; ADJEI P N 

CS DEP MOLECULAR AND CELLULAR PHARMACOL, UNIV MIAMI SCH MED, MIAMI, FLA 
33101, USA 

SO (1991) pp. 592-603. BLAUSTEIN, M. P., R. D I POLO AND J. P. REEVES (ED.). 
ANNALS OF THE NEW YORK ACADEMY OF SCIENCES, VOL. 63 9. SODIUM- CALCIUM 
EXCHANGE; SECOND INTERNATIONAL CONFERENCE, BALTIMORE, MARYLAND, USA, APRIL 
7-11, 1991. XIV+671P. NEW YORK ACADEMY OF SCIENCES: NEW YORK, NEW YORK, 
USA. ILLUS. 

Publisher: Series: Annals of the New York Academy of Sciences. 

ISSN: 007-8923. ISBN: 0 - 89766 - 694 - 1 (PAPER) , 0 - 8 9766 - 693 - 3 ( CLOTH) . 
DT Book 

Conference ; (Meeting) 
FS BR 
LA ENGLISH 

ED Entered STN: 11 Nov 1992 

Last Updated on STN: 24 Dec 1992 

L4 ANSWER 14 9 OF 473 BIOSIS COPYRIGHT 2 004 BIOLOGICAL ABSTRACTS INC. on STN 

AN 1992:501661 BIOSIS 

DN PREV199294120186; BA94 : 120186 

TI GENETIC LINKAGE ANALYSIS IN FAMILIAL BENIGN HYPERCALCEMIA USING A 

CANDIDATE GENE STRATEGY I. STUDIES IN FOUR FAMILIES. 
AU HEATH H III [Reprint author] ; LEPPERT M F; LIFTON R P; PENNISTON J T; 

EDENS M; JEROMINSKI L; LAAKSO K J; NELSON L; OTTERUD B; ET AL 
CS DIV ENDOCRINOL METABOLISM, UNIV UTAH MED CENT, 4C116 SOM, 50 NORTH MEDICAL 

DRIVE, SALT LAKE CITY, UTAH 84132, USA 
SO Journal of Clinical Endocrinology and Metabolism, (1992) Vol. 75, No. 3, 

pp. 846-851. 

CODEN: JCEMAZ. ISSN: 0021-972X. 
DT Article 



LA ENGLISH 

ED Entered STN: 9 Nov 1992 

Last Updated on STN: 24 Dec 1992 

L4 ANSWER 150 OF 473 BIOSIS COPYRIGHT 2004 BIOLOGICAL ABSTRACTS INC. on STN 

AN 1992:494878 BIOSIS 

DN PREV199243104078; BR43: 104078 

TI MOLECULAR FUNCTION OF THE ***SODIUM*** ***CALCIUM*** 

* * * EXCHANGER* * * GUINEA-PIG RAT AND ***HUMAN*** 

AU LEDERER W J [Reprint author] ; KOFUJI P; SCHULZE D; HADLEY R; KIEVAL R; 
KIBRY M S; NIGGLI E 

CS DEP PHYSIOLOGY, UNIV MD SCH MED, 660 W REDWOOD ST, BALTIMORE, MD 21201, 

USA , 
SO Journal of Molecular and Cellular Cardiology, (1992) Vol. 24, No. SUPPl.. 

4, pp. S13. 

Meeting Info.: 2ND INTERNATIONAL SYMPOSIUM ON THE MAMMALIAN MYOCARDIUM: 

BIOCHEMICAL AND PHYSIOLOGICAL MECHANISMS UNDERLYING THE HEARTBEAT, LEEDS, 

ENGLAND , UK, JULY 26-29, 1992. J MOL CELL CARDIOL. 

CODEN: JMCDAY. ISSN: 0022-2828. 
DT Conference; (Meeting) 
FS BR 
LA ENGLISH 

ED Entered STN: 3 Nov 1992 

Last Updated on STN: 4 Nov 1992 

L4 ANSWER 151 OF 473 BIOSIS COPYRIGHT 2004 BIOLOGICAL ABSTRACTS INC. on STN 

AN 1992:339615 BIOSIS 

DN PREV199243029165; BR43: 29165 

TI EVIDENCE FOR A BASOLATERAL ***S0DIUM*** ***CALCIUM*** 

* * * EXCHANGER* * * IN PERFUSED ***HUMAN*** GASTRIC GLANDS USING 
CONFOCAL AND VIDEO IMAGING MICROSCOPY. 

AU GEIBEL J [Reprint author] ; MODLIN I 

CS SURGICAL GASTROINTESTINAL PATHOBIOL RES GROUP, YALE UNIV SCH MED, NEW 

HAVEN, CONN, USA 
SO Gastroenterology, (1992) Vol. 102, No. 4 PART 2, pp. A73 . 

Meeting Info.: DIGESTIVE DISEASE WEEK AND THE 93RD ANNUAL MEETING OF THE 

AMERICAN GASTROENTEROLOGICAL ASSOCIATION, SAN FRANCISCO, CALIFORNIA, USA, 

MAY 9-15, 1992. GASTROENTEROLOGY. 

CODEN: GASTAB. ISSN: 0016-5085. 
DT Conference; (Meeting) 
FS BR 
LA ENGLISH 

ED Entered STN: 16 Jul 1992 

Last Updated on STN: 16 Jul 1992 

L4 ANSWER 152 OF 473 BIOSIS COPYRIGHT 2004 BIOLOGICAL ABSTRACTS INC. on STN 

AN 1992:323583 BIOSIS 

DN PREV199294025424; BA94: 25424 

TI MOLECULAR CLONING AND CHARACTERIZATION OF THE ***HUMAN*** CARDIAC 

***SODIUM*** ***CALCIUM*** * * * EXCHANGER* * * CDNA. 

AU KOMURO I [Reprint author] ; WENNINGER K E; PHILIPSON K D; IZUMO S 
CS MOL MED UNIT, BETH ISRAEL HOSPITAL, BOSTON, MASS 02215, USA 
SO Proceedings of the National Academy of Sciences of the United States of 

America, (1992) Vol. 89, No. 10, pp. 4769-4773. 

CODEN: PNASA6 . ISSN: 0027-8424. 
DT Article 
FS BA 
LA ENGLISH 

ED Entered STN: 11 Jul 1992 

Last Updated on STN: 11 Jul 1992 

L4 ANSWER 153 OF 473 BIOSIS COPYRIGHT 2004 BIOLOGICAL ABSTRACTS INC. on STN 

AN 1992:277239 BIOSIS 

DN PREV199294001889; BA94:1889 

TI ACTIVATION OF A RELAXATION CASCADE IN ISOLATED CORONARY ARTERIES BY BRIEF 

ELECTRICAL PULSES. 
AU KALSNER S [Reprint author] 

CS DEP PHYSIOL, CITY UNIV NEW YORK MED SCH, CITY COLL NEW YORK, 138TH ST AND 

CONVENT AVE, NEW YORK, NY 10031, USA 
SO Journal of Pharmacology and Experimental Therapeutics, (1992) Vol. 261, 

No. 1, pp. 209-224. 

CODEN: JPETAB. ISSN: 0022-3565. 
DT Article 
FS BA 
LA ENGLISH 



Last Updated on STN: 9 Aug 1992 

L4 ANSWER 154 OF 473 BIOSIS COPYRIGHT 2004 BIOLOGICAL ABSTRACTS INC. on STN 

AN 1992:224571 BIOSIS 

DN PREV199242106071; BR42: 106071 

TI THE ***HUMAN*** CARDIAC ***SODIUM*** * * *CALCIUM* * * 

* * * EXCHANGER* * * CLONING SEQUENCING AND EXPRESSION. 
AU KOFUJI P [Reprint author] ; LEDERER W J; SCHULZE D H 

CS DEP PHARM AND EXP THER, UNIV MD, SCH MED, BALTIMORE, MD 212 01, USA 
SO Biophysical Journal, (1992) Vol. 61, No. 2 PART 2, pp. A387. 

Meeting Info.: JOINT ANNUAL MEETING OF THE BIOPHYSICAL SOCIETY AND THE 

AMERICAN SOCIETY FOR BIOCHEMISTRY AND MOLECULAR BIOLOGY, HOUSTON, TEXAS, 

USA, FEBRUARY 9-13, 1992. BIOPHYS J. 

CODEN: BIOJAU. ISSN: 0006-3495. 
DT Conference; (Meeting) 
FS BR 
LA ENGLISH 

ED Entered STN: 5 May 19 92 

Last Updated on STN: 6 May 1992 

L4 ANSWER 155 OF 473 BIOSIS COPYRIGHT 2004 BIOLOGICAL ABSTRACTS INC. on STN 

AN 1992:188721 BIOSIS 

DN PREV199293099671; BA93: 99671 

TI MAPPING OF THE GENE FOR THE CARDIAC SARCOLEMMAL ***SODIUM*** 

***CALCIUM*** * * * EXCHANGER* * * TO ***HUMAN*** CHROMOSOME 

2P21-P23 

AU SHIEH B-H [Reprint author]; XIA Y; SPARKES R S; KLISAK I; LUSIS A J; 

NICOLL D A; PHILIPSON K D 
CS DEP MEDICINE, MOLECULAR BIOLOGY INSTITUTE, UNIVERSITY CALIFORNIA, LOS 

ANGELES, CALIF 90024, USA 
SO Genomics, (1992) Vol. 12, No. 3, pp. 616-617. 

CODEN: GNMCEP. ISSN: 08 88-7543. 
DT Article 
FS BA 
LA ENGLISH 

ED Entered STN: 13 Apr 1992 

Last Updated on STN: 14 Apr 19 92 

L4 ANSWER 156 OF 473 BIOSIS COPYRIGHT 20 04 BIOLOGICAL ABSTRACTS INC. on STN 

AN 1992:177148 BIOSIS 

DN PREV199242082148; BR42: 82148 

TI THE ***HUMAN*** CARDIAC ***SODIUM*** * * * CALCIUM* * * 

* * * EXCHANGER* * * CLONING SEQUENCING AND EXPRESSION. 
AU KOFUJI P [Reprint author] ; LEDERER W J; SCHULZE D H 

CS DEP PHARM EXPER THER, UNIV MD SCH MED, BALTIMORE, MD 21201, USA 
SO FASEB Journal, (1992) Vol. 6, No. 1, pp. A3 87. 

Meeting Info. : JOINT MEETING OF THE AMERICAN SOCIETY FOR BIOCHEMISTRY AND 

MOLECULAR BIOLOGY/ BIOPHYSICAL SOCIETY, HOUSTON, TEXAS, USA, FEBRUARY 9-13, 

1992. FASEB (FED AM SOC EXP BIOL) J. 

CODEN: FAJOEC. ISSN: 0892-6638. 
DT Conference; (Meeting) 
FS BR 
LA ENGLISH 

ED Entered STN: 2 Apr 1992 

Last Updated on STN: 3 Apr 1992 

L4 ANSWER 157 OF 4 73 BIOSIS COPYRIGHT 20 04 BIOLOGICAL ABSTRACTS INC. on STN 

AN 1992:63467 BIOSIS 

DN PREV199242027367; BR42: 27367 

TI MOLECULAR CHARACTERIZATION OF THE ***HUMAN*** CARDIAC ***SODIUM*** 
***CALCIUM*** * * * EXCHANGER* * * CDNA. 

AU KOMURO I [Reprint author]; WENNINGER K; PHILIPSON K D; IZUMO S 

CS BETH ISRAEL HOSP, HARVARD MED SCH, BOSTON, MASS, USA 

SO Circulation, (1991) Vol. 84, No. 4 SUPPL. 2, pp. II338. 

Meeting Info. : 64TH SCIENTIFIC SESSIONS OF THE AMERICAN HEART ASSOCIATION, 
ANAHEIM, CALIFORNIA, USA, NOVEMBER 11-14, 1991. CIRCULATION. 
CODEN: CIRCAZ. ISSN: 0009-7322. 

DT Conference; (Meeting) 

FS BR 

LA ENGLISH 

ED Entered STN: 21 Jan 1992 

Last Updated on STN: 21 Jan 1992 

L4 ANSWER 158 OF 473 BIOSIS COPYRIGHT 2004 BIOLOGICAL ABSTRACTS INC. on STN 
AN 1991:493686 BIOSIS 



TI UNCHANGED EFFECTIVENESS OF THE SODIUM ION CHANNEL -ACTIVATOR BDF AND 
OUABAIN IN TERMINALLY FAILING COMPARED TO NONFAILING ***HUMAN*** 
MYOCARDIUM. 

AU SCHWINGER R H G [Reprint author] ; BOEHM M; SCHMIDT U; SCHULZ C; ERDMANN E 
CS MED KLINIK I, KLINIKUM GROSSHADERN, MARCHIONINISTR 15, D-8000 MUENCHEN 70, 
W GER 

SO European Heart Journal, (1991) Vol. 12, No. ABSTR. SUPPL, pp. 54. 

Meeting Info.: ABSTRACTS SELECTED FOR PRESENTATION AT THE XIIITH CONGRESS 

OF THE EUROPEAN SOCIETY OF CARDIOLOGY, AMSTERDAM, NETHERLANDS, AUGUST 

18-22, 1991. EUR HEART J. 

CODEN: EHJODF. ISSN: 0195-668X. 
DT Conference; (Meeting) 
FS BR 
LA ENGLISH 

ED Entered STN: 3 Nov 1991 

Last Updated on STN: 4 Nov 1991 

L4 ANSWER 159 OF 473 BIOSIS COPYRIGHT 2004 BIOLOGICAL ABSTRACTS INC. on STN 

AN 1991:330254 BIOSIS 

DN PREV199141026804 ; BR41: 26804 

TI EVIDENCE FOR THE ROLE OF A ***SODIUM*** ** *CALCIUM* * * 

* * * EXCHANGER* * * IN GENERATING THE MITOGEN INDUCED CALCIUM SIGNAL IN T 
LYMPHOCYTE S 

AU WACHOLTZ M C [Reprint author] ; CRAGOE E J; LIPSKY P E 
CS UNIV TEX SOUTHWESTERN MED CENT, DALLAS, TEX 7523 5, USA 
SO FASEB Journal, (1991) Vol. 5, No. 5, pp. A1455. 

Meeting Info.: 75TH ANNUAL MEETING OF THE FEDERATION OF AMERICAN SOCIETIES 

FOR EXPERIMENTAL BIOLOGY, ATLANTA, GEORGIA, USA, APRIL 21-25, 1991. FASEB 

(FED AM SOC EXP BIOL) J. 

CODEN: FAJOEC. ISSN: 0892-6638. 
DT Conference; (Meeting) 
FS BR 
LA ENGLISH 

ED Entered STN: 20 Jul 1991 

Last Updated on STN: 20 Jul 1991 

L4 ANSWER 160 OF 473 BIOSIS COPYRIGHT 2004 BIOLOGICAL ABSTRACTS INC. on STN. 

AN 1991:218091 BIOSIS 

DN PREV199140103926; BR40: 103926 

TI EFFECT OF CYCLIC AMP CYCLIC GMP AND PROTEIN KINASE ACTIVATION ON RESTING 
CYTOPLASMIC AND DENSE TUBULAR CALCIUM LEVELS IN THE ***HUMAN*** 
PLATELET . 

AU JOHANSSON J [Reprint author] ; TAO J; JY W; HAYNES D H 

CS DEP MOL CELL PHARMACOL, UNIV MIAMI SCH MED, MIAMI, FLA 3 3101, USA 

SO Biophysical Journal, (1991) Vol. 59, No. 2 PART 2, pp. 336A. 

Meeting Info.: THIRTY-FIFTH ANNUAL MEETING OF THE BIOPHYSICAL SOCIETY, SAN 
FRANCISCO, CALIFORNIA, USA, FEBRUARY 24-28, 1991. BIOPHYS J. 
CODEN: BIOJAU. ISSN: 0006-3495. 
DT Conference; (Meeting) 
FS BR 
LA ENGLISH 

ED Entered STN: 5 May 1991 

Last Updated on STN: 14 Jun 1991 

L4 ANSWER 161 OF 473 BIOSIS COPYRIGHT 2004 BIOLOGICAL ABSTRACTS INC. on STN 

AN 1990:519135 BIOSIS 

DN PREV199090136411; BA90: 136411 

TI A TETRODOTOXIN AND MANGANESE INSENSITIVE SODIUM CURRENT IN DUCHENNE 

MUSCULAR DYSTROPHY. 
AU BKAILY G [Reprint author] ; JASMIN G; TAUTU C; PROCHEK L; YAMAMOTO T; 

SCULPTOREANU A; PEYROW M; JACQUES D 
CS DEP PHYSIOLOGY BIOPHYSICS, FAC MED, UNIVERSITY SHERBROOKE, SHERBROOKE, 

QUEBEC, CANADA J1H 5N4 
SO Muscle and Nerve, (1990) Vol. 13, No. 10, pp. 939-948. 

CODEN: MUNEDE. ISSN: 014 8-63 9X. 
DT Article 
FS BA 
LA ENGLISH 

ED Entered STN: 19 Nov 1990 

Last Updated on STN: 20 Nov 1990 

L4 ANSWER 162 OF 473 BIOSIS COPYRIGHT 2004 BIOLOGICAL ABSTRACTS INC. on STN 

AN 1989:128315 BIOSIS 

DN PREV198987062968; BA87: 62968 

TI AMILORIDE ANTIARRHYTHMIC AND ELECTROPHYSIOLOGICAL ACTIVITY IN THE DOG. 



CS DEP MED, UNIV CALGARY, HEALTH SCI CENTRE, 3330 HOSPITAL DRIVE NW, CALGARY, 

ALBERTA T2N 4N1, CANADA 
SO Circulation, (1988) Vol. 78, No. 6, pp. 1469-1477. 

CODEN: CIRCAZ. ISSN: 0009-7322. 
DT Article 
FS BA 
LA ENGLISH 

ED Entered STN: 28 Feb 198 9 

Last Updated on STN: 28 Feb 1989 

L4 ANSWER 163 OF 473 BIOSIS COPYRIGHT 2004 BIOLOGICAL ABSTRACTS INC. on STN 

AN 1986:173060 BIOSIS 

DN PREV198681083476; BA81:83476 

TI INHIBITION OF ***S0DIUM*** - ***CALCIUM*** ** *EX CHANGER* * * 

ACTIVITY IN CARDIAC AND SKELETAL MUSCLE SARCOLEMMAL VESICLES BY MONOCLONAL 
ANTIBODY 44D-7. 

AU MICHALAK M [Reprint author] ; QUACKENBUSH E J; LETARTE M 

CS DIV CARDIOLOGY, HOSPITAL SICK CHILDREN, UNIV TORONTO, TORONTO, ONTARIO, 
CANADA 
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source 
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69. .1544 
69. .1544 



gene 
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1757. .2428 
1757. .2428 



/organism= 11 Salmonella enterica 
subsp. enterica serovar Typhi" 
/mol-type= n genomic DNA" 
/strain="CT18" 
/db-xref="taxon: 90370" 
/gene="tolC" 

/note= " synonym : STY3 3 64" 
/gene="tolC" 

/note="Similar to Salmonella 
enteritidis outer membrane protein 
TolC precursor tolC SW: TOLC-SALEN 
(Q54001) (491 aa) fasta scores: 
E() : 0, 99.0% id in 491 aa, and to 
Escherichia coli outer membrane 
protein tolc precursor tolc or 
mtcb or muka or refl SW : TOLC- ECOLI 
(P02930) (495 aa) fasta scores: 
E(): 0, 89.7% id in 495 aa 
Orthologue of E. coli tolC 
(TOLC-ECOLI) ; Fasta hit to 
TOLC-ECOLI (495 aa) , 90% identity 
in 4 95 aa overlap" 
/codon-start=l 
/transl-table=ll 

/product= "outer membrane protein 

TolC precursor" 

/protein-id= "CAD07712 . 1" 

/db-xref ="GI : 16504264 " 

/db-xref ="GOA:Q8Z3N8 " 

/db-xref = "SPTREMBL : Q8Z3N8 " 

/translation "MQMKKLLPILIGLSLSGFST 

LSQAENLMQVYQQARLSNPELRKS 

AADRDAAFEKINEARSPLLPQLGLGADYTYSNGY 

RDANGINSNETSASLQLTQTLFDM 

S KWRGLTLQEKAAG I QDVT YQTDQQTL I LNTANA 

YFKVLNAIDVLSYTQAQKEAIYRQ 

LDQTTQRFNVGLVAI TDVQNARAQ YDTVLANE VT 

ARNNLDNAVEELRQVTGNYYPELA 

SLNVEHFKTDKPKAVNALLKEAENRNLSLLQARL 

SQDLAREQ I RQAQDGHLPTLNLTA 

STGISDTSYSGSKTNSAQYDDSNMGQNKIGLNFS 

LPLYQGGMVNSQVKQAQYNFVGAS 

EQLESAHRSWQTVRSSFNNINASISSINAYKQA 

WS AQS S LDAMEAG YS VGTRT I VD 

VLDATTTLYDAKQQLANARYTYLINQLNIKYALG 

TLNEQDLLALNSTLGKP I PTS PES 

VAPETPEQDAAADGYNAHSAAPAVQPTAARANSN 

NGNPFRH" 

/gene="STY33 65" 

/gene="STY3365" 

/note= "Orthologue of E. coli ygiB 
(YGIB-ECOLI) ; Fasta hit to 
YGIB-ECOLI (234 aa) , 97% identity 
in 223 aa overlap . Contains a 
possible N- terminal signal 
sequence . 11 
/ codon-start=l 
/transl-table=ll 
/ product = "possible lipoprotein" 
/protein-id="CAD07713 . 1" 
/db-xref ="GI: 16504265" 



misc- feature 



gene 
CDS 



1835. .1867 



2434. .3597 
2434. .3597 
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complement (3659 . .4489) 
complement (3659 . .4489) 
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4588. .5361 
4588. .5361 



/translation " MKRTKS I HHAS FRKS WS ARH 

LTPVALAVTAVFMLAGCEKSDETV 

SLYQNADDCSAANPGKSAECTTAYNNALKEAERT 

APKYATREDCVAEFGEGQCQQAPA 

QAGMAPENQAQAQQS SGS FWMPLMAGYMMGRLMG 

GGAGFAQQPLFSSKNPASPAYGKY 

TDAAGKNYGAAQPGRTMTVPKTAMAPKPATTTTV 

TRGGFGESVAKQSTMQRSAAGTST RSMGG" 

/gene="STY3365" 

/note="PS00013 Prokaryotic 

membrane lipoprotein lipid 

attachment site" 

/gene="STY33 66" 

/gene= n STY3366" 

/note="Fasta hit to YJFC-ECOLI 
(387 aa) , 50% identity in 392 aa 

overlap Orthologue of E. coli ygiC 
(YGIC-ECOLI) ; Fasta hit to 

YGIC-ECOLI (386 aa) , 94% identity 

in 3 86 aa overlap" 

/codon-start=l 

/transl-table=ll 

/product=" conserved hypothetical 
protein" 

/protein-id="CAD07714 . 1" 

/db-xref="GI: 16504266" 

/db-xref = » SPTREMBL : Q8XFP6 " 

/trans lat ion= " MERVS ITERPDWRDKATEYG 

FNFHTMYGEPYWCEDAYYKLTLAQ 

VEKLEDVTAELHQMCLKWERVIASDELMTKFRI 

PKHTWGFVRQSWQTQQPSLYSRLD 

LAWDGIGEPKLLENNADTPTSLYEAAFFQWIWLE 

DQINAGNLPEGSDQFNSLQEKLIE 

RFAELREQYGFQLLHLTCCRDTVEDRGTIQYLQD 

CAAE AE I ATE FLY I DD I GLGE KGQ 

FTDLQDQVIANLFKLYPWEFMLREMFSTKLEDAG 

VRWLEPAWKS I I SNKALLPLLWEM 

FPDHPNLLPAYFAEDEHPPMDKYWKPIFSREGA 

NVS I I ENGKT I ES VEGP YGEEGMI 

VQQFYPLPKFGDSYTLIGSWLINDQPAGIGIRED 

RALITQDLSRFYPHIFVEG" 

/gene="STY33 67" 

/gene="STY3367" 

/note=" Orthologue of E. coli ygiD 
(YGID-ECOLI) ; Fasta hit to 
YGID-ECOLI (271 aa) , 87% identity 
in 266 aa overlap" 
/codon-start=l 
/transl-table=ll 

/product =" conserved hypothetical 
protein" 

/protein-id="CAD07715. 1" 

/db-xref ="GI: 16504267" 

/db-xref="GOA:Q8Z3N7" 

/db-xref- " SPTREMBL : Q8Z3N7 " 

/trans lat ion= " MVMLTKCLSCKDNIMSLTCM 

PALFLGHGS PMNVLDDND YTRAWR 

RLGEALPRPQAIVWSAHWYTRGTGVTAMERPQT 

LHDFGGFPQALYDMHYPAPGSPAL 

AQRLVELLAPVPVALDKEAWGFDHGSWGVLIKMY 

PNADI PMVQLSVDSTKPAAWHFEM 

GRKLATLRDEGVMLVASGNWHNLRTVRWHGDNI 

PYPWAASFNDFVKANLTWQGPVEQ 

HPLVNYLQHEGGALSNPTPEHFLPLLYVLGAWDG 

KEPITIPVDGIEMGSISMLSVQVG " 

/gene="STY3368" 

/gene="STY33 68" 

/note= "Orthologue of E. coli ygiE 
(YGIE-ECOLI) ; Fasta hit to 
YGIE-ECOLI (257 aa) , 93% identity 
in 257 aa overlap. Contains 
multiple possible membrane 
spanning hydrophobic domains" 
/codon-start=l 
/transl-table=ll 



protein" 

/protein-id="CAD07716 . 1" 

/db-xref =»GI : 16504-268 " 

/ db - xr e f = » GOA : Q 8 XGR4 " 

/ db-xref =" SWISS - PROT : Q 8 XGR4 11 

/ 1 rans lat ion= " MSVPLI LTLLAGAATFIGAF 

LG VLGQKP SNRVLAFS LGFAAG I M 

LL I S LMEML PAALDTEGMS P VLG YGMF 1 1 GLLG Y 

FGLDRLLPHAHPQDLVQKRQQPLP 

GSIKRTAILLTLGISLHNFPEGIATFVTASSNLE 

LGFGI ALAVALHNI PEGLAVAGPV 

YAATGS KRTAI FWAG I S GMAE I LGGVLAWL I LGS 

LVS P I VMAAIMAAVAG IMVALS VD 

ELMPLAKEIDPNNNPSYGVLCGMSIMGLSLVILQ 

TIGIG" 

/gene="STY3 3 70" 
/note= " synonym : assT n 
/gene="STY33 70" 
/note=" Similar to Klebsiella 
pneumoniae arylsulfate 
sulfotransf erase assT TR:P97036 
(EMBL:U32616) (598 aa) fasta 
scores: E(): 0, 86.8% id in 598 
aa" 

/codon- start =1 

/transl-table=ll 

/product= "probable arylsulfate 

sulfotransf erase " 

/protein-id= "CAD07717 .1" 

/db-xref ="GI: 16504269" 

/db-xref = "GOA: Q8Z3N6 " 

/db-xref ="SPTREMBL: Q8Z3N6 " 

/ t rans lat ion= " MFDQYRKTILAGAVALTCGL 

T AAS T F AAG FQ P AQ P AGKLGAVW 

DPYGNAPLTALVELDSHIISDVKVTVHGKGEKGV 

PVTYTVGKESLETYDGIPIFGLYQ 

KFANNVTVEYKENGKAMKDDYWQTSAIVNHYMD 

NRS I SDLQQTKVI KVAPGFEDRL Y 

L VNTHT FT PQGAE FHWHGE KD KNAG I LD AG P AGG 

ALPFDIAPYTFWDTQGEYRWWLD 

QD T F YNGHDMN I NKRG YLMG I RET PRGT FTAVQG 

QHWYEFDMMGQILADHKLPRGFLD 

ASHE S I ETVNGTVLLRVGKRD YRKEDG I HVHT I R 

DQI IEVDKSGRWDVWDLTKILDP 

MRDALLGALDAGAVCVNVDLAHAGQQAKLE PDT P 

YGDALGVGAGRNWAHVNS I AYDAK 

DDSIILSSRHQGIVKIGRDKQVKWILAPSKGWNK 

QLAS KLLKPVDDHGKPLTCDENGK 

CKDTDFDFTYTQHTAWLSSKGTLTVFDNGDGRGL 

EQPALPTMKYSRFVEYKIDEKKGT 

VQQVWE YGKERGYDF YS P I TS WE YQKDRDTMFG 

FGGS INLFDVGKPTVGKLNE I D YK 

TKEVKVE IDVLSDKPNQTH YRALLVHPTQMFK » 

/gene="dsbA" 

/note= " synonym : STY3 3 71" 
/gene="dsbA" 

/note=" Similar to Enterobacter 
amnigenus disulfide isomerase dsbA 
TR:Q9XDP1 (EMBL : AF012826 ) (222 aa) 
fasta scores: E(): 0, 90.1% id in 
222 aa" 

/codon- st art =1 
/ transl-table=ll 
/product="disulf ide isomerase" 
/protein- id= " CAD0 77 18 . 1 " 
/db-xref ="GI : 16504270 " 
/db-xref = "GOA: Q8Z3N5" 
/db-xref = " SPTREMBL : Q8 Z3N5 11 
/translation "MSSKWITSLFKSWLTAALV 
TPFAASAFTEGTDYMVLEKPI PNA 
DKTLIKVFSYACPFCYKYDKAVTGPVSDKVADLV 
TFTPFHLETKGEYGKQASEVFAVL 
IAKDKAAGISLFDAKSQFKKAKFAWYTAYHDKKE 
RWS DGKD P AAF I KTGLD AAGMS Q A 
DFEAALKDPAVQETLEKWKAAYDVAKIQGVPAYV 



misc- feature 

gene 
CDS 



7847. .8488 

8506. .9183 
8506. .9183 



gene 
CDS 



complement (93 54 . .10007) 
complement (93 54 . .10007) 



misc-feature complement (9375 . .9923) 



gene 
CDS 



10384 . . 10740 
10384. .10740 



/gene="dsbA" 

/note="Pfam match to entry PF013 23 
DSBA, DSBA oxidoreductase , score 
12.90, E-value 1.9e-07" 
/gene="dsbB M 

/note= " synonym : STY3 3 72" 
/gene="dsbB " 

/note=" Similar to Enterobacter 
amnigenus disulfide isomerase dsbB 
TR:Q9XDP0 (EMBL : AF01282 6 ) (221 aa) 
fasta scores: E(): 0, 89.2% id in 
158 aa. The Enterobacter amnigenus 

?ene appears to contain a 
ramesnift after codon 161; this 
gene is the same as the S. 
typhimurium gene" 
/ codon- start=l 
/ trans l-table= 11 
/product = 11 disulfide isomerase" 
/protein- id= 11 CAD07719 . 1 " 
/db-xref =»GI : 16504271" 
/db-xref="GOA:Q8XEK0 " 
/db-xref = " SWISS - PROT : Q8XEK0 " 
/translation= "MDFIKGLWRDLRARPVDTLV 
RWQEQRFLWLLMAIAMGGLI ILAH 
SFFQIYLYMAPCEQCVYIRYAMFVMVIGGVIAAI 
NPKNIVLKLIGCIAAFYGSIMGIK 
FSIKLNGIHHAVHNADPDSLFGVQGCSTDPTFPF 
NLPLAEWAPEWFKPTGDCGYDAPI 
VPDGVTLSSVQQWFVDLYQQSEGWYLLPPWHFMN 
MAQACMLAFGLCLILLLVMSGAWA LKLARGK" 
/gene="STY33 73" 
/note = " synonym : ribB " 
/gene="STY33 73" 

/note="Orthologue of E. coli ribB 
(RIBB-ECOLI) ; Fasta hit to 
RIBB-ECOLI (217 aa) , 97% identity 
in 217 aa overlap" 
/codon- start =1 
/transl-table=ll 

/product="3 , 4-dihydroxy-2-butanone 

4 -phosphate synthase" 

/protein- id= " CAD0 7720.1" 

/db-xref ="GI : 16504272 " 

/db-xref="GOA:Q8XES0" 

/db-xref = " SPTREMBL : Q8XES0" 

/ trans lation= " MNQTLLSSFGTPFERVELAL 

DALREGRGVMVLDDEDRENEGDMI 

F PAETMTVEQMALT I RHGS G I VCLC I TEDRRKQL 

DLPMMVENNT S AYGTGFTVT I E AA 

EGVTTGVSAADRVTTVRAAIKDGAKPSDLNRPGH 

VFPLRAQAGGVLTRGGHTEATIDL 

MTLAGFKPAGVLCELTNDDGTMARAPECIAFAGQ 

HNMAWT I EDLVAYRQAHERKAS " 

/gene= " STY3 3 73" 

/note="Pfam match to entry PF00926 

DHBP- synthase, 

3 , 4 -dihydroxy- 2 -butanone 

4-phospnate synthase, score 

395.00, E-value 7.2e-115" 

/gene="STY3375" 

/gene="STY3375" 

/note= "Similar to Escherichia coli 
hypothetical 13.8 kDa protein in 
ribb-glgs intergenic region yqiC 
SW:YQIC-ECOLI (Q46868) (116 aa) 
fasta scores: E(): 1.3e-28, 80.7% 
id in 114 aa Orthologue of E. coli 
YQIC-ECOLI; Fasta hit to 
YQIC-ECOLI (116 aa) , 81% identity 
in 114 aa overlap" 
/codon- start=l 
/trans l-table=ll 

/product =" conserved hypothetical 
protein" 



gene 
CDS 



gene 
CDS 



11282 
11282 



11902 
11902 



gene 
CDS 



/db-xref = M GI : 16504273 " 
/ db - xr e f = " S PTREMB L : Q8Z3N4 " 
/translation^ " MASTYRTTIRANTYQFRETT 
MIDPKKIEQIARQVHESMPKGIRE 
FGED I EKKI RQTLQS QLTRLDLVS RE E FD VQTQV 
LLRTREKLALLEQRLSELEARDKP 
EEVKPAPAIPPVDPQE " 
complement (10815. .11018 /gene="STY3376 " 

/note= n synonym: glgS" 
complement (10815. .11018 /gene="STY3 3 76 » 

/note="Orthologue of E. coli glgS 
(GLGS-ECOLI); Fasta hit to 
GLGS-ECOLI (66 aa) , 79% identity 
in 65 aa overlap" 
/codon-start=l 
/transl-table=ll 
/product= "glycogen synthesis 
protein GlgS" 
/protein-id="CAD07722 .1" 
/db-xref ="GI : 16504274 " 
/db-xref="GOA:P58615" 
/ db-xref ="SWISS-PROT: P58615" 
/translations »MNNNNVYSLNNFDFLARSFA 
RMQAEGRP VD I QAVTGNMDEEHRD 
WFCKRYALYCQQATQAKKLELEH " 
/gene="STY33 77" 
/gene="STY3377" 
/note="Orthologue of E. coli 
P76657; Fasta hit to P76657 (209 
aa) , 72% identity in 201 aa 
overlap. Contains multiple 

Kossible membrane spanning 
ydrophobic domains and a possible 
N-terminal signal sequence." 
/codon-start=l 
/transl-table=ll 
/product = " putat ive membrane 
protein" 

/protein- id= " CAD07723 . 1 " 
/ db-xref ="GI: 16504275" 
/db-xref = "SPTREMBL : Q8Z3N3 " 
/ 1 rans lat ion= " MTLFAEYNS P YLFAI AFVFF 
IGVLEMI SL I FGHFLSGALDAHLD 
H YDALS SGPAGQALHYLN I GRVPAL WLCLLAGY 
FGL FG I L I QHGG I MLWQAPL SNLL 
LVPLSIVLSVFAVHYSEKILAPWLPRDESSALRE 
EEFIGGMAI ITGHAAVAGTPCEGK 
FTDKFGQIHYLLLEPEKGKEFKKGDKVLIVCRLS 
ATRYLAERTFYV" 
/gene="STY3 378" 
/gene="STY3 3 78" 
/note="Orthologue of E. coli 
YQIK-ECOLI; Fasta hit to 
YQIK-ECOLI (553 aa) , 93% identity 
in 54 9 aa overlap. Contains a 
possible N- terminal signal 
seguence and a possible 
coiled-coil region between 
residues 345. .446" 
/codon-start=l 
/transl-table=ll 
/product= "putative exported 
protein" 

/protein-id= "CAD07724 .1" 
/ db-xref ="GI: 16504276" 
/db-xref = "SPTREMBL : Q8Z3N2 " 
/ 1 rans lat ion= " MDDVFGILPSWMFTAI VAVI 
VLLI IGI I FARLYRRASAEQAFVR 
TGLGGQKWMSGGAI VMP I FHE IIP INMNTLKLE 
VS RAT VD S L I T KDRMRVD VWA F F 
VRVKPSVEGIATSAQTLGQRTLSPEDLRMLVEDK 
FVDALRATAAQMTMHELQDTRENF 
VQGVQNTVAEDLSKNGLELESVSLTNFNQTSKEH 



11921. .13600 
11921. . 13600 



ERNEVEQDVEVAVREKNRDALERKLEIEQQEAFM 
TLEQEQQVKTRTAEQNAKIAAFEA 
ERHRE AEQTR I IjAERQ I QETE I EREQAVRSRKVE 
AERE VR I KE I EQQQ VTE I ANQTKS 
I AI AAKS EQQSQAEARANDALAD AVRAQQNVETT 
RQTAEADRAKQVAL I AAAQDAETK 
AVELTVRAKAEKEAAELQAAAI IELAEAARKKGL 
AEAEAQRALNDAINVLSDEQTSLK 
FKLALLQSLPAVIEKSVEPMKSIDGIKIIQVDGL 
NRGATAGDVAAGGANGGNLAEQAL 
SAALTYRTQAPLIDSLLNEIGIAGGSLKALTTPL 
VS S ATD E I NREAT I KEQ " 
complement (14060 . .15493 /gene= " rf aE" 

/note= M synonym: STY33 79" 
complement (14 06 0 . .15493 /gene="rfaE" 

/EC-number="2 .7. - 
/note= "Highly similar to 
Escherichia coli ADP-heptose 
synthase RfaE SW:RFAE-ECOLI 

(P76658) (477 aa) fasta scores: 
E() : 0, 93.5% id in 476 aa and to 
Salmonella enterica RfaE TR: Q9RFY8 

(EMBL:AF163 6 61) (477 aa) fasta 
scores: E() : 0, 99.4% id in 477 
aa" 

/codon- start =1 
/transl-table=ll 
/product = "ADP-heptose synthase" 
/protein- id= " CAD0 772 5 . 1 " 
/db-xref ="GI : 16504277" 
/db-xref = "GOA : Q8XEW9 " 
/db-xref = " SPTREMBL : Q8XEW9 " 
/ 1 rans lat ion= " MKVNLPAFERAGVMWGDVM 
LDRYWYGPTCRI S PEAPVPWKVN 
T VE ER PGGAANVAMN I AS LGANARL VGLTG I DD A 
ARALSKTLAEVNVKCDFVSVPTHP 
TITKLRVLSRNQQLIRLDFEEGFEGVDPQPLHER 
INQALGS IGALVLSDYAKGALTSV 
Q TM I S LARQ AG VP VL I D P KGTD F ER YRGATLLT P 
NLSEFEAVAGKCKSEDELVERGMK 
LIADYDLSALLVTRSEQGMTLLQPNKAPLHMPTQ 
AQEVYDVTGAGDTVIGVLAATLAA 
GNTLEEAC YFANAAAGVWGKLGTS TVS P I ELEN 
AVRGRADTGFGVMTEEELRQAVAS 
ARKRGEKWMTNGVFD I LHAGHVS YLANARKLGD 
RLIVAVNSDASTKRLKGESRPVNP 
LEQRMIVLGALESVDWWSFEEDTPQRLIAGILP 
DLLVKGGDYKPEEIAGSEEVWANG 
GEVMVLNFEDGCSTTNIIKKIQTESEK" 
complement (14 072 . .14464 /gene="rf aE" 

/note="Pfam match to entry PF01467 
Cytidylyltransf , 
Cytidylyltransf erase , score 
139.30, E-value 7e-38" 
complement (15173 . .15343 /gene="rfaE" 

/note="Pfam match to entry PF0 02 94 
pfkB, pfkB family carbohydrate 
kinase, score 20.00, E-value 
2.3e-05" 

complement (15272 . .15343 /gene="rf aE" 

/note="PS00583 pfkB family of 
carbohydrate kinases signature 1" 
complement (15541. .18384 /gene="STY3380" 

/note=" synonym: glnE" 
complement (15541. .18384 /gene="STY33 80'V 

/note="Orthologue of E. coli glnE 
(GLNE-ECOLI) ; Fasta hit to 
GLNE-ECOLI (946 aa) , 88% identity 



misc-f eature complement (16387 . . 16416 



gene 
CDS 



) 



complement (18502 
complement (18502 



/codon-start=l 

/transl- table=ll 

/product ="adenyl- transferase" 

/protein- id= » CAD0772 6 . 1 » 

/db-xref ="GI : 16504278 " 

/db-xref ="G0A:Q8Z3N1" 

/db-xref = " SPTREMBL : Q8Z3N1 " 

/ 1 rans la t ion= " MTPLSS PLSQYWQTWERLP 

EGFTETSLSAQAKSVLTFSDFALD 

SVIAHPEWLAELESASPQADEWRHYAGWLQEALA 

GVCDDAS LMRE LRL FRRR I MVR I A 

WAQTLSLVDDETILQQLSHLAETLIVGARDWLYA 

AC CRE WGT P CN PQGV P Q PLL I LGM 

GKLGGGELNFS SD IDL I FAWPEHGETRGGRRELD 

NAQF FTRLGQRL I KALDQ PTMDGF 

VYRVDMRLRPFGDSGPLVLSFAALEDYYQEQGRD 

WERYAMVKARLMGDNDDAWSRELR 

AMLRPFVFRRYIDFSVIQSLRNMKGMIAREVRRR 

GLKDNIKLGAGGIREIEFIVQVFQ 

LIRGGREPSLQSRSLLPTLDAIAALHLLPENDVA 

QLRVAYLFLRRLENLLQS INDEQT 

QTLPADDLNRARLAWGMKAENWPQLVGELTDHMA 

NVRRVFNELIGDDEADTPQEEERS 

EPWREVWQDALQEDDSTPVLAHLADEDRRQVLTL 

IADFRKELDKRPIGPRGRQVLDQL 

MPHLLADVCSREDAAVTLSRITPLLAGIVTRTTY 

LELLSEFPGALKHLIMLCAASPMI 

ASQLARYPLLLDELLDPGTLYQPTATDAYRDELR 

QYLLRVPEEDEEQQLEALRQFKQA 

QLLRIAAADIAGTLPVMKVSDHLTWLAEAMIDAV 

VQQAWTQMVARYGQPAHLDERQGR 

GFAWGYGKLGGWELGYSSDLDLI FLHDCPMDVM 

TNGEREIDGRQFYLRLAQRIMHLF 

STRTSSGILYEVDARLRPSGAAGMLVTSADAFAD 

YQQHEAWT WEHQAL VRAR WYGD P 

QLTSQFDAVRRTIMTTARDGKTLQTEVREMREKM 

RAHLGNKHRDRFD I KADEGG I TD I 

EFIAQYLVLRYAHEKPKLTRWSDNVRILELLAQN 

GIMDEHEAQALTVAYTTLRDELHH 

LALQELPGHVAQTCFSKERALVQASWRKWLVAV" 

/gene="STY3380" 



/note="PS00904 Protein 
prenyltransf erases alpha subunit 
repeat s ignature " 
19803 /gene="STY3 3 81 n 

19803 /gene="STY3 381" 

/note= ,f Orthologue of E. coli ygiF 
(YGIF-ECOLI) ; Fasta hit to 
YGIF-ECOLI (433 aa) , 85% identity 
in 433 aa overlap' 1 
/codon-start=l 
/trans l-table=ll 

/product =" conserved hypothetical 
protein" 

/protein- id= « CAD07727 .1" 

/db-xref ="GI : 16504279" 

/db-xref =" SPTREMBL : Q8Z3N0 " 

/ translation="MAQEIELKFIVNHDAVDALR 

NHLHTLGGEHHAPSQLLNIYFETP 

DNWLRRHDMGLRIRGENGRYEMTMKIAGRVTGGL 

HQRPEYNVALSEPVLDLTQLPAEV 

WPDGNLPDGLASSVQPLFSTDFYREKWCLDVDGS 

RIEIALDLGDVKAGEFAEPICELE 

LELLRGDTRAVLKLAKQLLSQTGLRQGSLSKAAR 

GYHLAQGNAPRENTPTAI LRTAAK 

ATVEQGLEASLDLALSQWQYHEELWLRGDESAKE 

HVLDAMGLVRHALMLFGGIVPRKA 

SAHLRDLLTQAEATMTSAVSAVTAVYSTQTAMAK 

LALTEWLVTKAWQPFLDAKAQAKM 

ADSFKRFADIHLSRHAAELKKVFGQPLGDKYRDQ 

LPRLTRD IDSVLLLAGYYDAMVAQ 

AWLENWQGLRHAIITGQRIEIEHFRNEAINQQPF 



gene 
CDS 



20045. .20659 
20045. .20659 



gene 
CDS 



20722 . .21963 
20722. .21963 



misc- feature 



misc- feature 



gene 
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20893. .21369 



21403. .21708 



complement (22068 . 



complement (22 06 8 . 



/gene="STY33 82" 
/gene="STY33 82" 

/note="Orthologue of E. coli ygiM 
(YGIM-ECOLI) ; Fasta hit to 
YGIM-ECOLI (206 aa) , 91% identity 
in 2 06 aa overlap. Contains a 

Eossible membrane spanning 
ydrophobic domain" 
/ codon-start=l 
/transl-table=ll 
/product= "putative membrane 
protein" 

/protein-id="CAD07728 .1" 

/ db-xref ="GI: 16504280" 

/db-xref = " SPTREMBL : Q8XFH7 " 

/ 1 rans lat ion= " MP KLRL I GLTLLALS ATAVS 

HAEETRYVSDELNTWVRSGPGDNY 

RLVGT VNAGE E VTLLQ S D AN YGQ I KD S S GRT AW I 

PLKELNTTPSLRTRVPDLENQVKT 

LTDKLNNIDTTWNQRTADMQQKVAQSDSVINGLK 

EENQKLKNELIVAQKKVSAANLQL 

DD KQRT 1 1 MQ W FM YGGGVLG I GLLLGL VL PHM I P 

SRKRKDRWMN" 

/gene="STY33 83" 

/note= " synonym : cca" 

/gene="STY33 83" 

/EC-number= "2.7.7.25" 

/note=" Similar to Escherichia coli 

tRNA nucleotidyltransferase ccA 

SW:CCA-ECOLI (P06961) (412 aa) 

fasta scores: E(): 0, 89.5% id in 

411 aa" 

/codon-start=l 

/transl-table=ll 

/product="tRNA 

nucleotidyltransferase" 

/protein-id= "CAD07729. 1" 

/db-xref ="GI: 16504281" 

/ db-xref ="GOA:Q8Z3M9 " 

/ db - xr e f = " S PTREMBL : Q8 Z 3 M9 " 

/ trans lat ion= " MKI YLVGGAVRDALLGLPVK 

DKDWVWGATPQEMLDAGYQQVGR 

DFPVFLHPQTHEEYALARTERKSGSGYTGFTCYA 

APDVTLEADLQRRDLTINALARDD 

DGQI IDPYHGRRDLEARLLRHVSPAFGEDPLRVL 

RVARFAARYAHLSFRIADETLTLM 

REMTAAGELEHLTPERVWKETENALTTRNPQVYF 

QVLRDCGALRVLFPEIDALFGVPA 

PAKWHPEIDTGVHTLMTLSMAAMLSPQLDVRFAT 

LCHDVGKGLTPKNLWPRHHGHGPV 

GVKLVEQLCQRLRVPNDLRDLAKLVAAYHDLIHT 

FPILQPKTIVKLFDAIDAWRKPQR 

VEQIALTSEADVRGRTGFEASDYPQGRWLREAWQ 

VAQAVPTKEWEAGFKGIEIREEL 

TKRRIAAVANWKEKRCPNPAS " 

/gene= " STY3 3 83" 

/note="Pfam match to entry PF01743 
PolyA-pol, Poly A polymerase 
family, score 216.30, E-value 
4.6e-61" 
/gene= " STY3 383" 

/note="Pfam match to entry PF01966 
HD, HD domain, score 85.90, 
E-value 8.3e-22" 
.22889 /gene="STY3384" 

/note= " synonym : bacA" 
.22889 /gene="STY3 384" 

/note="Orthologue of E. coli bacA 
(BACA-ECOLI) ; Fasta hit to 
BACA-ECOLI (273 aa) , 97% identity 
in 2 73 aa overlap" 
/codon- start =1 
/transl-table=ll 
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complement (22 987 . 
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misc-feature complement (22999 
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23453. .24064 
23453. .24064 
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complement (24314 
complement (24314 



protein (putative undecaprenol 
Kinase) " 

/protein- id= " CAD0773 0 . 1 " 
/db-xref ="GI : 16504282 " 
/ db - xr e f = " GOA : Q8 ZLY3 " 
/db-xref="SWISS-PROT:Q8ZLY3" 
/ 1 r ans 1 a t i on= 11 MSDMHSLL I AAI LGWEGLT 
EFLPVSSTGHMI I VGHLLGFEGDT 
AKTFEWIQLGSILAWVMFWRRLFGLIGIHFGR 
PLQREGE S KGRLTL I H I LLGM I PA 
WLGLVFHDT I KSL FNP I NVMYAL WGGLLL I AA 
E CLKPKE PRAPGLDDMT YRQAFM I 
GCFQCLALWPGFSRSGATISGGMLMGVSRYAASE 
FS FLLAVPMMMGATVLDL YKS WS F 
LTAAD I PMFAVGFVTAFWAL I AI KTFLQL I KRI 
S F I PFAI YRFWAAAVYWFF " 
,23349 /gene="folB" 

/note= " synonym : STY3 3 85" 
.23349 /gene="folB n 

/EC-number= "4.1.2.25" 

/note=" Similar to Escherichia coli 

dihydroneopterin aldolase folB 

SW:FOLB-ECOLI (P31055; P76659) 

(122 aa) fasta scores: E(): 0, 

93 .3% id in 119 aa" 

/codon-start=l 

/transl-table=ll 

/product =" dihydroneopterin 

aldolase " 

/protein- id= " CAD0773 1 . 1 " 
/db-xref ="GI: 16504283" 
/db-xref = "GOA: Q8Z3M7 " 
/db-xref = 11 SPTREMBL : Q8Z3M7 " 
/translation="IVMDIVFIEQLSVITTIGVYD 
WEQT I EQKLVFD I EMAWDNRKS AK 
SDDVADCLS YAD I ADTVINHVEGGRFALVERVAE 
EVADLLLSRFNSPWVRIKLSKPSA 
VARAANVGVI I ERGNNLK " 
.23337 /gene="folB" 

/note="Pfam match to entry PF02152 
FolB, Dihydroneopterin aldolase, 
score 176.60, E-value 5.7e-50" 
/gene="STY3386" 
/gene="STY33 86" 

/note="Orthologue of E. coli ygiH 
(YGIH-ECOLI) ; Fasta hit to 
YGIH-ECOLI (205 aa) , 95% identity 
in 203 aa overlap. Contains 
multiple possible membrane 
spanning hydrophobic domains" 
/codon-start=l 
/transl-table=ll 
/product = "putative membrane 
protein" 

/protein-id="CAD07732. 1" 
/db-xref ="GI: 16504284" 
/ db - xr e f = " GOA : Q8 XGX 7 " 
/db-xref = " SWISS- PROT : Q8XGX7 " 
/ 1 rans lat ion= " MSAI APGMILFAYLCGS I SS 
AILVCRIAGLPDPRESGSGNPGAT 
NVLRI GGKGAAVAVL I FD I LKGMLP VWGAYALGV 
T P FWLGL I A I AACLGH I WP VF FGF 
KGGKGVATAFGA I AP I GWDLTGVMAGTWLLTVLL 
SGYSSLGAIVSALIAPFYVWWFKP 
Q FT F PVSMLS CL I LLRHHDN I QRLWRRQETK I WT 
KLKKKRQKD" 
.25327 /gene="STY3387" 

.25327 /gene="STY3387" 

/note= "Highly similar to 
Pasteurella haemolytica 



misc-feature complement (24386 . 
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25555. .25770 
25555. .25770 
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25558. .25719 

25591. .25629 

26006. .27751 
26006. .27751 



gcP SW:GCP-PASHA (P36175) (325 aa) 
fasta scores: E(): 0, 78.1% id in 
319 aa and to Escherichia coli 
probable O-sialoglycoprotein 
endopeptidase SW:GCP-ECOLI () (33 7 
aa) fasta scores: E(): 0, 95.0% id 
in 337 aa" 
/codon- start =1 
/transl-table=ll 

/.product = "possible glycoprotease " 
/protein-id="CAD07733 .1" 
/db-xref= n GI: 16504285" 
/db-xref = "GOA : Q8Z3M6 " 
/db-xref = " SPTREMBL : Q8Z3M6 " 
/ translation="MRVLGIETSCDETGIAIYDD 
KKGLLANQLYSQVKLHADYGGWP 
ELASRDHVRKTVPL I QAALKEAALTASD IDAVAY 
TAGPGLVGALLVGATVGRSLAFAW 
NVP A I P VHHMEGHLLAPMLEDNP PD F P F VALL VS 
GGHTQLISVTGIGQYELLGES IDD 
AAGEAFDKTAKLLGLDYPGGPMLSKMASQGTAGR 
FVFPRPMTDRPGLDFSFSGLKTFA 
ANTIRSNGDDEQTRADIARAFEDAWDTLMIKCK 
RALES TGFKRLVMAGGVSANRTLR 
AKLAEMMQKRRGEVFYARPEFCTDNGAMIAYAGM 
VRFKAGVTADLGVTVRPRWPLAEL PAA" 
.25327 /gene="STY3387" 

/note="Pfam match to entry PF0 0814 
Peptidase-M22 , Glycoprotease 
family, score 670.50, E-value 
8 .3e-198" 
,25042 /gene="STY3387" 

/note="PS01016 Glycoprotease 
family signature" 
/gene="STY33 88" 
/note= " synonym : rpsU" 
/gene="STY33 88" 

/note="Orthologue of E. coli rpsU 
(RS21-ECOLI) ; Fasta hit to 
RS21-ECOLI (70 aa) , 100% identity 
in 70 aa overlap" 
/ codon - s t ar t = 1 
/transl-table=ll 
/product="3 0S ribosomal subunit 
protein S21" 

/protein- id= " CAD0 7734 . 1 " 

/db-xref ="GI: 16504286" 

/db-xref ="GOA: P02379" 

/db-xref ="SWISS-PROT: P02379" 

/ trans lation= "MPVIKVRENEPFDVALRRFK 

RSCEKAGVLAEVRRREFYEKPTTE 

RKRAKASAVKRHAKKLARENARRTRLY « 

/gene="STY33 88" 

/note="Pfam match to entry PF01165 
Ribosomal -S21, Ribosomal protein 
S21, score 127.90, E-value 
1.9e-34" 
/gene="STY3388" 

/note="PS01181 Ribosomal protein 
S21 signature" 
/gene="STY33 89" 
/note= " synonym : dnaG" 
/gene="STY3389" 

/note="Orthologue of E. coli dnaG 
(PRIM-ECOLI) ; Fasta hit to 
PRIM-ECOLI (581 aa) , 86% identity 
in 581 aa overlap" 
/codon- start =1 
/ trans l-table= 11 
/product ="DNA primase" 
/prote in- id= " CAD0 7 735.1" 
/db-xref ="GI: 16504287" 
/db-xref = "GOA :Q8Z3M5 " 



misc-feature 26111.. 26281 
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27766. .29748 
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misc-feature 29023. .29706 



misc-feature 29113 . .29154 



coli rpoD 
to 

identity 



/ translation= "MAGR1PRVFINDLLARTDIV 

DLIDVRVKLKKQGKNYHACCPFHN 

EKTPSFTVNGEKQFYHCFGCGAHGNAIDFLMNYD 

KLEFVETVEELAAMHNLE I PYEAG 

TGLSQIERHQRQNLYQLMNGLNDFYQQSLTHPAA 

KPARDYLQKRGLSAEI IQRFAIGF 

APPGWDNALKRFGNNSDNKALLLDAGMLVNNEQG 

STYDRFRNRVMFPIRDKRGRVIGF 

GGRVLGNDTPKYLNSPETDIFHKGRQLYGLYEAQ 

Q YS AE PQRLL WEG YMD WALAQ Y 

D I N YAVAS LGT S T T ADHMHML FRATNNV I C C YDG 

DRAGRDAAWRALETAMPYMTDGRQ 

VRFMFLPDGEDPDTLVRKEGKAAFEARMEQAQPL 

STFLFNSLLPQVDLSSPDGSTQLA 

ALALPL I NQVPGDTHR I QLRQTLGLKLG I FDD SQ 

LDRLVPKQAESGVSRPAPQLKRTT 

MRILIGLLVQNPDLAPLVPPLDALDQNKLPGLGL 

FKELVKTCLAQPGLTTGQLLELYR 

GTNDAATLEKLSMWDDIADKAIAEKTFTDSLNHM 

FDSLLQLRQEELIARDRTHGLSSE 

ERRELWTLNQELARK " 

/gene= M STY3 3 8 9 n 

/note="Pfam match to entry PF01807 
zf-CHC2, CHC2 zinc finger, score 
146.10, E-value 6.2e-40" 
/gene="STY33 89" 

/note="Pfam match to entry PF01751 
Toprim, Toprim domain, score 
91.80, E-value 1.4e-23" 
/gene="STY3390" 
/note'= " synonym : rpoD 11 
/gene= n STY3 3 90 M 
/note= !, Orthologue of E. 
(RPSD-ECOLI) ; Fasta hit 
RPSD-ECOLI (613 aa) , 98% 
in 615 aa overlap" 
/codon-start=l 
/transl-table=ll 

/product="RNA polymerase sigma-70 
factor" 

/protein-id= » CAD07736 . 1" 

/db-xref =«GI : 16504288 » 

/db-xref="GOA:Q8Z3M4 " 

/db-xref = 11 SPTREMBL : Q8Z3M4 » 

/ 1 rans 1 at ion= " MPH I VREAPDSRSERQRPKY 

KYALALNVDSYTVDTNQTNKCGYR 

LMEQNPQSQLKLLVTRGKEQGYLTYAEVNDHLPE 

DIVDSDQIEDIIQMINDMGIQVME 

EAPDADDLLLAENTTSTDEDAEEAAAQVLSSVES 

E I GRTTD P VRM YMREMGTVELLTR 

EGEIDIAKRIEDGINQVQCSVAEYPEAITYLLEQ 

YDRVEAEEARLSDLITGFVDPNAE 

EEMAPTATHVGSELSQEDLDDDEDEDEEDGDDDA 

ADDDNS IDPELAREKFAELRAQYV 

VTRDT I KAKGRS HAAAQEE I LKL S E VFKQFRLVP 

KQFD YLVNSMRVMMDRVRTQERL I 

MKLCVEQCKMPKKNFITLFTGNETSETWFNAAIA 

MNKPWSEKLHDVAEEVQRCLQKLR 

Q I EEETGLT I EQVKD I NRRMS I GEAKARRAKKEM 

VEANLRLVI S I AKKYTNRGLQFLD 

LIQEGNIGLMKAVDKFEYRRGYKFSTYATWWIRQ 

AITRSIADQARTIRIPVHMIETIN 

KLNRISRQMLQEMGREPTPEELAERMLMPEDKIR 

KVLKIAKEPISMETPIGDDEDSHL 

GDFIEDTTLELPLDSATTESLRAATHDVLAGLTA 

REAKVLRMRFGIDMNTDHTLEEVG 

KQ FD VTRER I RQ I E AKALRKLRH P S RS E VLRS FL 

DD" 

/gene="STY33 90" 

/note="Pfam match to entry PF0014 0 
sigma70, Sigma-70 factor, score 
462.50, E-value 3.5e-135" 
/gene="STY33 90" 

/note="PS00715 Sigma-70 factors 
family signature 1" 



complement (29872 
complement (2 9872 



complement (29953 



30504. .30579 



complement (3 0659 , 



/note="PS00716 Sigma-70 factors 
family signature 2" 
3 03 78 /gene="mug M 

/note= " synonym : STY3 3 91" 
,30378 /gene="mug" 

/EC-number="3.2.2.-" 
/note= "Similar to Escherichia coli 
G/U mismatch-specific DNA 
qlycosylase Mug SW:MUG-ECOLI 
(P43342) (168 aa) fasta scores: 
E(): 0, 80.8% id in 167 aa 
Orthologue of E. coli MUG-ECOLI; 
Fasta hit to MUG-ECOLI (168 aa), 
81% identity in 167 aa overlap" 
/codon- start=l 
/ transl-table=ll 
/product="G/U mismatch-specific 
DNA glycosylase" 
/prot e in- id= " CAD0 7 737.1" 
/ db-xref ="GI: 16504289" 
/db-xref = "GOA: Q8XFG2 " 
/db-xref = " SPTREMBL : Q8XFG2 " 
/ trans lat ion= " MVKDILAPGLRWFCGINPG 
L S S ANTG F P F AH P ANRFWKV I HLA 
GFTDRQLKPEEAEKLLDFRCGVTKLVDRPTVQAT 
EVKLHELRS GGRNL I EKI EDYQPA 
ALAVLGKQAFEQGFSQRGIAWGKQKIAIGATMVW 
VL PNP S GLNR I KTE KL VE A YRELD QALIMRGL " 
.30369 /gene="mug" 

/note="Pfam match to entry PF02299 
DNA-glycosylase, G:T/U 
mismatch- specif ic DNA glycosylase, 
score 285.30, E-value 7.6e-82" 
/product= " tRNA-Met " 
/note="tRNA Met anticodon CAT, 
Cove score 93.86" 
.31426 /gene="STY3 3 92" 



complement (3 0659. .31426 /gene="STY33 92 " 



31661. .32305 
31661. .32305 



/note= "Orthologue of E. coli 
YQJH-ECOLI; Fasta hit to 
YQJH-ECOLI (254 aa) , 72% identity 
in 253 aa overlap" 
/ codon- start=l 
/transl-table=ll 

/product =" conserved hypothetical 
protein" 

/protein-id="CAD07738 . 1" 

/db-xref ="GI: 16504290" 

/db-xref = " SPTREMBL : Q8Z3M3 " 

/ trans lat ion= 11 MTTSSARYPQRVRNELRFRE 

LTVLRVERISAGFQRIVLGGEALD 

GFTSLGFDDHTKVFFPEPGCRFTPPTVTEEGIIW 

GEGVRPVSRDYTPLYDEAHRELAL 

DFFIHDGGVASRWAMEAREGDTLTIGGPRGSLW 

P ED YACQ V YVCDE S GMP ALRRRLE 

S L S RLP ARPAVT AL VS I QD AA YRD YLAHLTD I TV 

EYWGGDEQAMQTRLSQLAI PESD 

YFIWITGEGKTVKRLSQCFEKGFDPHLVRAAAYW 

HRK" 

/gene="STY3393" 

/gene="STY3393" 

/note= "Orthologue of E. coli 

YQJI-ECOLI; Fasta hit to 

YQJI-ECOLI (207 aa), 69% identity 

in 215 aa overlap. Note 

hydrophylic N- terminus rich in the 

amino acid His." 

/codon- start=l 

/transl-table=ll 

/product=" conserved hypothetical 



gene 
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/protein-id="CAD07739 . 1" 
/db-xref="GI: 16504291" 
/db-xref = " SPTREMBL : Q8Z3M2 » 
/translation= » MQNQHEGCCKNQDHKHDGCC 
KDREHQHEGCHSAHQHENASCGGE 
HRHGHGCGRHGQGGGRRQRFFGHGELRLVILDIL 
TRDASHGYELIKAIENLTGGGYTP 
SAGVIYPTLDFLQDQQFITISDEEGGRKKIAITA 
NGAQWLDENREHLTH I QARLKARC 
VGMELRKNPQMKRALDNFKAVLDLRINHSDINDA 
QIKRIIGVIDRAALEIAELD" 
.33870 7gene="cheM n 



/note= " synonym : 
33870 /gene="cheM" 



STY33 94 M 



/note=" Similar to many including: 
Escherichia coli methyl-accepting 
chemotaxis protein II Tar or CheM 
SW:MCP2-ECOLI (P07017; P76301) 
(553 aa) fasta scores: E(): 0, 
34.7% id in 519 aa Fasta hit to 
MCP3-ECOLI (546 aa) , 35% identity 
in 524 aa overlap Fasta hit to 
MCP4-ECOLI (533 aa) , 33% identity 
in 525 aa overlap Fasta hit to 
MCP1-ECOLI (551 aa), 37% identity 
in 531 aa overlap Paralogue of E. 
coli tar (MCP2-ECOLI) ; Fasta hit 
to MCP2-EC0LI (553 aa) , 35% 
identity in 519 aa overlap 1 ' 
/codon-start=l 
/transl-table=ll 
/product =" methyl -accepting 
chemotaxis protein II" 
/protein-id= "CAD07740 . 1" 
/db-xref = n GI: 16504292" 
/db-xref="GOA:Q8Z3Ml" 
/db-xref = n SPTREMBL : Q8Z3M1" 
/translation= " MFLHNIKIRSKLFMAFGLFI 
VLMWS SALSLFSLDRANTGMQD I 
ITNDYPTTVKANLLIDNFNDFIIAQQLMLLDEEG 
RWSQSSQKELSEISQRISALLDEL 
SRENSHDADSQKI INEIREARQQYLESRFRILKD 
I Q SNNRQAA I QEMMTRTVQVQKVY 
KDKVQELIAVQDALMHEASVQVKEDFKNNRTLLI 
TLALISIAAGGVIGWYIVRSITRP 
LDDAVRFAEAIADGDLTRHITTDYKDETGVLLQA 
LMAMKTRLLDI VQEVQNGSES 1ST 
AAAQ I VAGNQDLAARTE EQAS S VEETAASMEQ I T 
ATVKNTADHTS EATKLS AGAAS W 
KNNGEMMNQVTQKMRVINDTANRMSDI INI IDS I 
AFQTNI LALNAAVEAARAGEHGRG 
FAWAGEVRQLAQKS AS S AS E I RNL I EDS TSQTQ 
EGMHLVEKASALINGMVDWEEMD 
VILREIGQASREQTDGISQINSAIGLIDAATQQN 
SCLVEESVAAAASLNEQALHLKEL 
VNVFRVREEDTQPA ,! 
misc-feature complement (32617 . .32799 /gene="cheM" 
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/note="Pfam match to entry PF00015 
MCPs ignal , Methyl - accept ing 
chemotaxis protein (MCP) signaling 
domain, score 125.70, E-value 
1. 7e-34" 
.33 294 /gene="cheM n 

/note= u Pfam match to entry PF00672 
DUF5, HAMP domain, score 59.90, 
E-value 5.4e-14" 
.35778 /gene="STY33 95" 

/note=" synonyms: aer, air" 
.35778 /gene="STY3395 u 



misc-f eature complement (34546 . .34728 



misc-f eature complement (35014 . .35223 
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36298. 



.37587 
.37587 



(AER-ECOLI) ; Fasta hit to 
AER-ECOLI (506 aa) , 84% identity 
in 506 aa overlap" 
/ codon-start=l 
/transl-table=ll 
/product ="aerotaxis receptor 
protein" 

/protein- id= " CAD0774 1.1" 

/db-xref ="GI : 16504293 " 

/db-xref="GOA:Q8Z3M0" 

/db-xref = " SPTREMBL : Q8Z3M0 " 

/ translation= "MSSHPYVSQLNTPLDDDTTL 

MSTTDLESYITHANDTFVQVSGYQ 

LNELLARPHNLVRHPDMPKAAFADMWYTLKQGEP 

WSGIVKNRRKNGDHYWVRANAVPM 

IREGRVTGYMSIRTRATDDEIAAVEPLYQALNEG 

RCSKRIHKGLWRQGLLGKLPAMP 

VRWRVRS IMGLMAVMLALALFGTDASWQALLLGA 

LAMLAGTALFE WQ I VRP I ENVATQ 

ALKVATGERNSVQHLNRSDELGLTLRAVGQLGLM 

CRWL I NDVS S Q VS S VRNGS ERIAK 

GNNDLNEHTRQTVENVQETVTTMNQMAESVKLNS 

ETASAADKLSMAAS S AATQGGEAM 

DTVIKTMDDIAHSTQRIGTITTLINDIAFQTNIL 

ALNAAVEAARAGEQGKGFAWAGE 

VRHLAS RS ANAAND I RKL I DAS AT KVQ S GS E Q VH 

AAGRTMDD I VAQVQNVTLL I AR I S 

QSTQEQTDGLSSLTRAVDELNRITQKNAALVEES 

AQVS AMVKHRASRLEDAVTVLH " 

/gene="STY33 95" 

/note="Pfam match to entry PF00015 
MCPs ignal , Methyl - accept ing 
chemotaxis protein (MCP) signaling 
domain, score 123.40, E-value 
7.9e-34" 
/gene="STY3395" 

/note="Pfam match to entry PF00672 
DUF5, HAMP domain, score 28.80, 
E-value 0.00013" 
/gene="STY3395" 

/note="Pfam match to entry PF00785 
PAC, PAC motif, score 33.70, 
E-value 5.6e-08" 
/gene="STY33 96" 
/gene="STY3396" 

/note=" Fasta hit to ARGM-ECOLI 
(406 aa) , 35% identity in 373 aa 
overlap Fasta hit to ARGD-ECOLI 
identity in 3 72 aa 
hit to GOAG-ECOLI 
identity in 4 05 aa 
hit to GABT-ECOLI 
identity in 3 79 aa 

of E. coli ygjG 
hit to 
95% identity 



(405 aa) 
overlap 
(421 aa) 
overlap 
(426 aa) 
overlap 



34 
Fasta 
35% 
Fasta 
34% 
Orthologue 
(OAT-ECOLI) ; Fasta 
OAT-ECOLI (429 aa) , 
in 428 aa overlap" 
/codon-start=l 
/ transl- table=ll 
/product= "probable 
aminotransferase " 
/protein-id= "CAD07742 .1" 
/db-xref ="GI : 16504294 " 
/db-xref="GOA:Q8Z3L9" 
/db-xref = "SPTREMBL : Q8Z3L9 " 
/ 1 rans lat ion= " MKALNREVIDYFKEHVNPGF 
LEYRKSVTAGGDYGAVEWQAGSLN 
TL VDTQGQE FID CLGGFG I FNVGHRNP WVS AVQ 
NQLAKQPLHSQELLDPLRAMLAKT 
LAALTPGKLKYSFFCNSGTESVEAALKLAKAYQS 
PRGKFTFIATSGAFHGKSLGALSA 
TAKSTFRRPFMPLLPGFRHVPFGNIDAMSMAFSE 



misc-f eature 



misc- feature 



gene 
CDS 



36415. .37500 

37009. .37122 

37758. .39775 
37758. .39775 



misc-feature 



37770. .38750 



gene 
CDS 



complement (3 9856 
) 

complement (39856 



misc-feature complement (40069 



PPQGYLTEVRKLCDEFGALMILDEVQTGMGRTGK 

MFACEHENVQPDILCLAKALGGGV 

MPIGATIATEEVFSVLFDNPFLHTTTFGGNPLAC 

AAALAT I NVLLEQNL P AQAEQKGD 

TLLDGFRQLAREYPNLVHEARGKGMLMAIEFVDN 

ETGYRFASEMFRQRVLVAGTLNNA 

KTIRIEPPLTLTIELCEQVLKSARNALAAMQVSV 

EEV" 

/gene="STY3396" 

/note="Pfam match to entry PF00202 
aminotran-3 , Aminotransferases 
class-Ill pyridoxal -phosphate, 
score 603.60, E-value 2.1e-209" 
/gene="STY33 96 n 

/note="PS006 00 Aminotransferases 
class-Ill py r i doxa 1 - pho spha t e 
attachment site" 
/gene="STY3 3 97" 
/pseudo 

/gene="STY33 97" 
/note= "Highly similar to 
Escherichia coli 2 , 4-dienoyl-coa 
reductase [NADPH] fadH 
SW:FADH-ECOLI (P42593) (671 aa) 
fasta scores: E(): 0, 87.6% id in 
355 aa. Contains a framefhift 
mutation after codon 3 56 and a 
stop codon within the CDS. The 
sequence has been checked and is 
believed to be correct" 
/pseudo 

/codon- start=l 
/ trans l-table= 11 

/product = "probable oxidoreductase 
(pseudogene) . " 
/gene="STY33 97" 

/note="Pfam match to entry PF00724 
oxidored-FMN, NADH : flavin 
oxidoreductase / NADH oxidase 
family, score 4 90.90, E-value 
9 . 8e-144" 
/pseudo 
.40992 /gene="STY3400" 

/note= " synonym : yg j O" 
.40992 /gene="STY3400" 

/note="Orthologue of E. coli ygjO 
(YGJO-ECOLI) ; Fasta hit to 
YGJO-ECOLI (3 88 aa) , 91% identity 
in 378 aa overlap" 
/codon- s tart =1 
/transl-table=ll 

/product=" conserved hypothetical 
protein" 

/protein- id= "CAD07744 .1" 
/db-xref =»GI : 16504295" 
/db-xref ="GOA: Q8Z3L8 " 
/ db - xr e f = " S PTREMBL : Q8 Z 3 L 8 " 
/ 1 rans lat ion= " MSHVDDGFRSLTLKRFPQTD 
DVNPLLAWEAADE YLLQQLDETE I 
RGPVLILNDTFGALSCALAEHSPYSIGDSYLSEL 
GTRENLRHNGI AE S S VT FLDS TAD 
YPQAPGWLIKVPKTLALLEQQLRALRKWTAQT 
RI IAGAKARDIHTSTLELFEKVLG 
PTTTTLAWKKARLINCTFSHPQLANAPQTLSWKL 
EDTGWTIHNHANVFSRTGLDIGAR 
FFMQHLPENLDGEIVDLGCGNGVIGLSLLAKNPQ 
ANWFVDES PMAVDS SRLNVETNL 
PEAFERCEFMINNALSGVEPFRFNAVFCNPPFHQ 
KHALTDNIAWEMFHHARRCLKING 
EL Y I VANRHLD Y FHKLKK I FGNCAT I ATNNKF V I 
LKAVKQGRRR" 
.4 00 89 /gene="STY34 00" 



Adenine- specif ic DNA methylases 
signature" 
/gene="STY34 01" 
/gene="STY3401" 

/note="Orthologue of E. coli ygjP 
(YGJP-ECOLI) ; Fasta hit to 
YGJP-ECOLI (179 aa) , 88% identity 
in 162 aa overlap 11 
/codon-start=l 
/transl-table=ll 

/product =" conserved hypothetical 
protein" 

/protein- id= " CADO 7 74 5 . 1 " 

/db-xref="GI: 16504296" 

/db-xref="GOA:Q8XF71" 

/db-xref = "SPTREMBL : Q8XF71 " 

/ 1 rans 1 at i on= " MTSLTYLQGYPEHLLAQVRA 

LIAEQRLGAVLEKRYPGAHDYATD 

KALYHYTQELKSQFLRNAPPINKVMYDSKIHVLK 

NALGLHTAVSRVQGGKLKAKAE I R 

VATVFRNAPEPFLRMIWHELAHLKEKDHNKAFY 

QLCCHMEPQYHQLEFDTRLWLTHQ ALSAQ " 

/gene="STY34 02" 

/note= " synonym : yg j Q" 

/gene="STY34 02" 

/note=" Fasta hit to SANA-ECOLI 
(239 aa) , 39% identity in 219 aa 

overlap Orthologue of E. coli ygjQ 
(YGJQ-ECOLI) ; Fasta hit to 

YGJQ-ECOLI (230 aa) , 74% identity 

in 23 0 aa overlap" 

/codon-start=l 

/transl-table=ll 

/product =" conserved hypothetical 
protein" 

/protein-id= "CAD07746. 1" 

/db-xref ="GI: 16504297" 

/db-xref = " SPTREMBL : Q8Z3L7 " 

/ trans lat ion= " MLSQCARFIRRLCFTRRALT 

VACFLLVAAGVALFYSNWLIVNAS 

QHLTWND I QTVPARNVGLVLGAKPGNRYFTRRIN 

TAAAL YHAGKVKWLL VS GDNGKKE 

YDE P S AMQQ AL I AKGVP E AA I F CD Y AGF S TLD S V 

VRARKVFGESRITIISQAFHNQRA 

I WLAQQ YG I DA I GVNAPDLNKRHGT YTRLRE KLA 

RVS AVLDAK I LHRQ P K YLGAGVT I 

GADSAHGCPSRQ " 

/gene="STY3403" 

/gene="STY3403" 

/note="Similar to Escherichia coli 
hypothetical protein YgjR 
SW: YGJR-ECOLI (P42599; P42600; 
P76661) (328 aa) fasta scores : 
E(): 0, 83.1% id in 326 aa and to 
Sus scrofa (Pig) dimeric 
dihydrodiol dehydrogenase Sus2dD 
TR:Q9TV69 ( EMBL : AB 02192 9) (335 aa) 
fasta scores: E(): 2.9e-15, 25.4% 
id in 346 aa" 
/codon-start=l 
/transl- table=ll 

/product = "possible oxidoreductase" 

/protein- id= " CADO 774 7 . 1 " 

/ db-xref ="GI: 16504298" 

/db-xref="GOA:Q8Z3L6" 

/db-xref = " SPTREMBL : Q8Z3L6 " 

/translation= "MTKIPFWSPLTFMIRFAVIG 

TNWITRQFVDAAHETGKFRLAAVY 

SRRLEQAQSFANDYPVEHLFTSLEAMAQSDAIEA 

VYIASPNSLHFSQTQRFLQHKKHV 

MCEKPLASNLAEVDAAIACARDNQRVLFEAFKTA 

CLPNFLLLRESLPKIGRMHKALLN 

YCQYSSRYQRYLNGENPNTFNPAFSNGSIMDIGY 

YCLASAIALWGEPRSVQASANLLE 

SGVDAHGVWMDYGDFSVTLQHSKVSDSVLASEI 



misc- feature 



gene 
CDS 



42510. .43151 



43773. .44741 
43773 . .44741 



gene 
CDS 



44996. .46240 
44996. .46240 



ALMQDLTQPQHINTMLYEAGAFAQLIENHAVEHP 
GL S LS RAT AKWLTE I RRQTGV I F P 
ADDLTHPPTA" 
/gene="STY3403" 

/note="Pfam match to entry PF01408 

GFO-IDH-MocA, Oxidoreductase 

family, score 177.50, E-value 

2 . 2e-49" 

/gene="STY3404" 

/gene="STY34 04" 

/note="Similar to Escherichia coli 
hypothetical protein YgjT 
SW: YGJT-ECOLI (P42601) (321 aa) 
fasta scores: E(): 0, 86.9% id in 
321 aa and to Alcaligenes sp 
tellurium resistance protein TerC 
SW:TERC-ALCSP (P18780) (346 aa) 
fasta scores: E(): 3.5e-12, 34.8% 
id in 325 aa. Contains multiple 

Sossible membrane spanning 
ydrophobic domains and a possible 
N- terminal signal sequence. 
Orthologue of E. coli ygjT 
(YGJT-ECOLI) ; Fasta hit to 
YGJT-ECOLI (321 aa) , 87% identity 
in 321 aa overlap" 
/codon-start=l 
/transl-table=ll 
/product ="possible drug efflux 
protein" 

/protein-id= "CAD07748 .1" 

/db-xref ="GI: 16504299" 

/db-xref="GOA:Q8Z3L5" 

/db-xref = " SPTREMBL : Q8Z3L5 " 

/ 1 rans lat ion= " MNTVGTPLLWGGFAVWVIM 

LS IDLLLQGRRGAHAMSMKQAAGW 

S ILWVTLSLLFNAAFWWYLAETQGREVADPQALA 

FLTGYLIEKSLAVDNVFVWLMLFS 

Y F S VP P ALQRRVL VYGVLGA I VLRT I M I F AGT WL 

ITQFEWLLYVFGAFLLFTGVKMAL 

AKEDESGIGEKPMVRWLRGHLRMTDTIENEHFFV 

RKNGLL YAT PLL L VL I MVE FS D VI 

FAVDS I PAI FAVTTDPF I VLTSNLFAI LGLRAMY 

FLLSGVAERFSMLKYGLAVILVFI 

GIKMLIVDFYHIPIAISLGWFGILTITLVINTW 

VNHQRDKKLRAQ" 

/gene="STY34 05" 

/gene="STY34 05" 

/note="Similar to Escherichia coli 
hypothetical protein SW: YGJU-ECOLI 
() (414 aa) fasta scores: E(): 0, 
93.2% id in 414 aa, and to 
Neisseria meningitidis MC58 
sodium/dicarboxylate symporter 
family protein TR:AAF42441 
(EMBL:AE002561) (409 aa) fasta 
scores: E(): 0, 68.5% id in 394 
aa. Contains possible membrane 
spanning hydrophobic domains . 
Orthologue of E. coli ygju 
(YGJU-ECOLI) ; Fasta hit to 
YGJU-ECOLI (414 aa) , 93% identity 
in 414 aa overlap" 
/codon- start =1 
/transl-table=ll 
/product ="probable membrane 
transport protein" 
/protein- id= " CAD0 7749.1" 
/ db-xref ="GI: 16504300" 
/db-xref="GOA:Q8Z3L4 " 
/db-xref = " SPTREMBL : Q8Z3L4 " 
/ 1 rans la t ion= " MATQRAS GLLQRLAQGS L VK 
Q I L VGL VLG I LLAW I S K P VAE AVG 
LLGTLFVGALKAVAPVLVLMLVMAS I ANHQHGQK 
TN I RP I LFL YLLGTFS AALAAWF 



misc-f eature 



gene 
CDS 



45047. .46189 



46690. .47352 
46690. .47352 



misc- feature 



gene 
CDS 



46777. .47259 



47356. .47739 
47356. .47739 



gene 
CDS 



47884. .48252 
47884 . .48252 



VS N P I D ALLNAN Y I G I L VWAVGLG 
FALRHGNETTKNLVNDMSNAVTFMVKLVIRFAPV 
G I FGLVS S TLATTGFS TLWGYAHL 
LWLIGCMLLVALWNPLLVFWKIRRNPYPLVFA 
CLRESGVYAFFTRSSAANIPVNMA 
LCEKLNLDRDTYSVSIPLGATINMAGAAITITVL 
TLAAVHTLGVPVDLPTALLLSWA 
SLCACGASGVAGGSLLLI PLACNMFGI PND I AMQ 
WAVGFI IGVLQDSCETALNSSTD 
VLFTAAACQAEDERLANNALRS 11 
/gene= n STY34 05" 

/note="Pfam match to entry PF003 75 
SDF , Sodium : dicarboxylate 
symporter family, score 582.00, 
E-value 3.8e-171" 
/gene="STY34 06" 
/gene="STY3406" 

/note="Fasta hit to YGHB-ECOLI 
(219 aa) , 63% identity in 216 aa 
overlap Fasta hit to DEDA-ECOLI 
(219 aa) , 30% identity in 223 aa 
overlap Orthologue of E. coli 
YQJA-ECOLI; Fasta hit to 
YQJA-ECOLI (220 aa) , 95% identity 
in 220 aa overlap. Contains 
multiple possible membrane 
spanning hydrophobic domains" 
/codon-start=l 
/transl- tableau 
/product= "putative membrane 
protein" 

/protein-id="CAD07750 . 1" 

/db-xref ="GI: 16504301" 

/db-xref = "GOA: Q8Z3L3 " 

/db-xref = " SPTREMBL : Q8Z3L3 " 

/ 1 rans lat ion= 11 MELLTQLLNALWAQDFETLA 

NPSMIGMLYFVLFMILFLENGLLP 

AAFLPGDSLLILVGVLIAKGAMGFPQTILLLTVA 

ASLGCWVSYIQGRWLGNTRTVQNW 

LSHLPAHYHQRAHHLFHKHGLSALLIGRFIAFVR 

TLLPTIAGISGLNNARFQFFNWMS 

GLLWVLILTSLGYLLGKTPVFMKYEDQLMSCLML 

LPWLLFFGLAGSLVMLWKKKYGS RG" 

/gene="STY3406" 

/note="Pfam match to entry PF00597 
DedA, DedA family, score 23 0.50, 
E-value 2.4e-65" 
/gene="STY3407" 
/gene="STY34 07" 

/note= "Orthologue of E. coli yqjB 
(YQJB-ECOLI) ; Fasta hit to 
YQJB-ECOLI (127 aa) , 68% identity 
in 12 7 aa overlap. Contains a 
possible N-terminal signal 
sequence . " 
/codon- start=l 
/transl-table=ll 
/product= "putative exported 
protein" 

/protein- id= " CAD0 7751.1" 

/db-xref ="GI : 16504302" 

/ db - xr e f = " SPTREMBL : Q 8 XF 9 2 " 

/translation^ "MLKPRITARQLIWISAFLLM 

LTILMMTWSTLRQQESTLAIRAVN 

QGASMPDGFSVLHHLDANGIHFKSITPKNDMLLI 

TFDS PAQS AAAKTVLDQTLPHGYV 

VAQQDDDNETVQWLSRLRESSHRFG" 

/gene="STY3408" 

/gene="STY3408" 

/note= "Orthologue of E. coli yqjC 
(YQJC-ECOLI) ; Fasta hit to 
YQJC-ECOLI (127 aa) , 84% identity 
in 122 aa overlap. Contains a 
possible N-terminal signal 
sequence and possible coiled-coils 



gene 
CDS 



48294. .48599 
48294. .48599 



gene 
CDS 



48602. .49000 
48602. .49000 



gene 
CDS 



48997. .49296 
48997. .49296 



gene 
CDS 



49451. .49936 
49451. .49936 



/ codon-start=l 

/transl-table=ll 

/product= "putative exported 

protein 1 ' 

/protein-id= "CAD07752 . 1" 
/db-xref = "GI : 16504303 » 
/db-xref =" SPTREMBL :Q8XF2 3 " 
/translation= "MKYRIALAITLFTLSAGSYA 
NSLCQEKEQD I QKE I S YAEKHNNQ 
RRIEGLNKALSEVRANCTDSKLRAEHQKKIAEQK 
E E VAERQRDLAEAKAKGDADK I D K 
RERKLAEAQDELKKLEARD Y " 
/gene="STY34 09" 
/gene="STY34 09" 

/note="Fasta hit to YGAM-ECOLI 
(113 aa) , 41% identity in 99 aa 
overlap Fasta hit to ELAB-ECOLI 
(101 aa) , 44% identity in 101 aa 
overlap Fasta hit to HNS-ECOLI 
(136 aa) , 31% identity in 110 aa 
overlap Orthologue of E. coli yqjD 
(YQJD-ECOLI) ; Fasta hit to 
YQJD-ECOLI (101 aa), 90% identity 
in 101 aa overlap" 
/ codon-start=l 
/transl-table=ll 

/product =" conserved hypothetical 
protein" 

/protein-id= "CAD07753 .1" 

/db-xref ="GI : 16504304 " 

/db-xref = " SPTREMBL : Q8XEQ1 " 

/ 1 rans lat ion= " MSKDNTTEHLRAELKSLTDT 

LEEVLSSSGEKSKEELSKIRSKAE 

RALKE S R YRLGETGDV I AKQTRVAAARADD YVRE 

NP WTGVG I GAAVGLVLGVLLTRR " 

/gene="STY3410" 

/gene="STY3410" 

/note= "Orthologue of E. coli yqjE 
(YQJE-ECOLI) ; Fast a hit to 
YQJE-ECOLI (134 aa) , 89% identity 
in 13 0 aa overlap. Contains 

Possible membrane spanning 
ydrophobic domains . " 
/ codon-start=l 
/transl-table=ll 
/product = "putative membrane 
protein" 

/protein-id="CAD07754 .1" 

/db-xref ="GI: 16504305" 

/db-xref = " SPTREMBL : Q8XFR8 11 

/ 1 rans lat ion= " MADSRQAQGPGKSVLGIGQR 

I VTI I VEMVETRLRLAWELEEEK 

ANLFQLLLMVGLTMLFAAFGLMSLMVLVIWAIDP 

Q YRLNAM I ATT WLLVLAL I GG I W 

TLRKARQSTLLRHTRHELANDRQILEDDQS " 

/gene="STY3411" 

/gene="STY3411" 

/note= "Orthologue of E. coli 

YQJK-ECOLI; Fasta hit to 

YQJK-ECOLI (99 aa) , 88% identity 

in 99 aa overlap" 

/codon-start=l 

/transl-table=ll 

/product =" conserved hypothetical 
protein" 

/protein- id= " CAD0 7755.1" 

/db-xref ="GI: 16504306" 

/db-xref = " SPTREMBL : Q8XGR1 " 

/translation " MS S KGEREKRKALLLS Q I QQ 

QRLDLSASRRDWLETTGAYDRGWN 

TVLSLRSWALVGSSVMAIWTIRHPNMLVRWAKRG 

LGI WS AWRLVKTTLRQQQLRG " 

/gene="STY3412" 

/gene="STY3412" 

/note=" Fasta hit to YPHA-ECOLI 



gene 
CDS 



50004. .50990 
50004 . .50990 



misc- feature 



gene 
CDS 



gene 
CDS 



overlap Orthologue of E. coli yqjF 
(YQJF-ECOLI) ; Fasta hit to 
YQJF-ECOLI (160 aa) , 81% identity 
in 161 aa overlap. Contains 

Sossible membrane spanning 
ydrophobic domains . " 
/codon- start =1 
/transl-table=ll 
/product = "putative membrane 
protein" 

/protein-id= "CAD07756 .1" 
/db-xref="GI: 16504307" 
/db-xref = "GOA : Q8Z3L2 " 
/db-xref = " SPTREMBL : Q8Z3L2 " 
/ translation= "MILSSDNNDALNRAIAHENS 
S SRR I GLLENKMKKLED I GVL I AR 
ILMPVLFITAGWGKISGYAGTQQYMEAMGVPGFL 
LPLTILLEFGGGLAILLGFLTRTT 
ALFTAGFTLLTALIFHSNFAEGVNSLMFMKNLTI 
AGGFLLLALTGPGAFSLDRLLNKK W" 
/gene="STY3413" 
/gene="STY3413" 

/note=" Orthologue of E. coli yqjG 
(YQJG-ECOLI) ; Fasta hit to 
YQJG-ECOLI (328 aa) , 93% identity 
in 32 8 aa overlap" 
/codon- s tart =1 
/ transl-table=ll 

/ product= " conserved hypothetical 
protein" 

/protein-id= "CAD07757 . 1" 
/db-xref ="GI : 16504308 " 
/ db - xr e f = " S PTREMBL : Q 8 Z 3 L 1 " 
/ 1 rans lat i on= " MGQLIDGVWHDTWYDTKS SG 
GKFQRSASAFRNWLTADGAPGPSG 
EGGFAAEKDRYHLYVSLACPWAHRTLI FRKLKGL 
EPFIPVSWNPLMLENGWTFDDTF 
PAATGDTLYQHEFLYQLYLHADPHYSGRVTVPVL 
WDKKNHT I VSNE S AE I IRMFNSAF 
DGLGAKAGDYYPPALQSKIDELNGWIYDNVNNGV 
YKAGFATSQQAYDEAVEKVFTALA 
RLEQ I LGQHR YLTGNQLTEAD I RLWTTLVRFD P V 
YVTHFKCDKYRISDYLNLYGFLRD 
IYQIPGIAETVNMDHIRHHYFRSHKTINPTGIIS 
VGPWQDLLEPHGHDVRFG " 
/gene="STY3413" 

/note="Pfam match to entry PF00043 
GST, Glutathione S- transferases . , 
score 20.40, E-value 3.5e-05" 
/gene="STY3414" 
/gene="STY3414" 

/note="Fasta hit to YHAI-ECOLI 
(118 aa) , 52% identity in 118 aa 
overlap Orthologue of E. coli yhaH 
(YHAH-ECOLI) ; Fasta hit to 
YHAH-ECOLI (121 aa) , 90% identity 
in 118 aa overlap. Contains 

Possible membrane spanning 
ydrophobic domains . 11 
/codon-start=l 
/transl-table=ll 
/product = "putative membrane 
protein" 

/protein-id="CAD07758 . 1" 
/db-xref ="GI : 16504309" 
/db-xref = " SPTREMBL : Q8XG14 " 
/ 1 ran s 1 a t i on= " MDW YLKVLKN YLGFGGRARR 
KEYWMFILVNI I FTFVLGLLDAML 
GWQRAGGEGVLTTI YGVL I FLPWWAVQFRRLHDT 
DRS AWWLLLLL I P I I GWL I I I AFN 
CQNGTPGDNRFGPDPKRFS " 

complement (51518. .52414 /gene="STY3415" 

) 

complement (51518. .52414 /gene="STY3415" 



50610. .50846 



51114 . .51479 
51114. .51479 



misc-f eature complement (51965 . .52390 



misc-feature complement (52256 . . 52348 



gene 
CDS 



52519. 
52519. 



53220 
53220 



gene 
CDS 



53244 , 
53244, 



.53408 
.53408 



(316 aa) , 37% identity in 286 aa 
overlap Orthologue of E. coli yhaJ 
(YHAJ-ECOLI) ; Fasta hit to 
YHAJ-ECOLI (298 aa) , 97% identity 
in 298 aa overlap " 
/codon-start=l 
/ transl-table=ll 
/product = "possible LysR- family 
transcriptional regulator" 
/protein-id="CAD07759 . 1" 
/db-xref="GI: 16504310" 
/db-xref ="GOA:Q8Z3L0" 
/db-xref = "SPTREMBL : Q8Z3L0 " 
/ 1 rans la t ion= " MAKERALTLEALRVMDAIDR 
RGSFAAAADELGRVPSALSYTMQK 
LEEELDWLFDRSGHRTKFTNVGRMLLERGRVLL 
EAADKLTTDAEALARGWETHLTLV 
TEAL VPT PAF FPL I DRLAAKANTQLS L I TE VLAG 
AWERLEQGRADIVIAPDMHFRSSS 
EINSRKLYTLMNVYVAAPDHSIHQEPEPLSEVTR 
VKYRGVAVADTARERPVLTVQLLD 
KQPRLTVSTIEDKRQALLAGLGVATMPYSMVEQD 
IAEGRLRWSPESTSEIDIIMAWR 
RDSMGEAKAWCLRE I PKLFAGK » 
/gene="STY3415" 

/note="Pfam match to entry PF00126 
HTH-1, Bacterial regulatory 
helix-turn-helix protein, lysR 
family, score 124.80, E- value 
1 6e — 3 3 " 
/gene="STY3415" 

/note="PS00044 Bacterial 

regulatory proteins, lysR family 

signature" 

/gene="STY3416" 

/gene="STY3416" 

/note=" Fasta hit to YHHW-ECOLI 
(231 aa) , 35% identity in 237 aa 
overlap Orthologue of E. coli yhaK 
(YHAK-ECOLI) ; Fasta hit to 
YHAK- E COL I (233 aa) , 85% identity 
in 233 aa overlap" 
/codon-start=l 
/transl-table=ll 

/product=" conserved hypothetical 
protein" 

/protein-id= "CAD07760. 1" 

/db-xref ="GI: 16504311" 

/db-xref = " SPTREMBL : Q8Z3K9 " 

/translation "MITTRTAKQCGQADYGWLQA 

RYTFSFGHYFDPTLLGYASLRVLN 

QE VLAPGAS FQPRT YPKVD I LNL I LDGEAEYRDS 

DGNHVQAKAGEALLLAAQPGI S YS 

EHNLSKVKPLTRMQLWLDACPERENALVQKIPLS 

TAQQQLLAS PDGEQNS LQLRQQVW 

VHHITLEKGESLNFQLHGPRAYLQSIHGTFHAMT 

HNEEREALTCGDGAF I RDE PN I TL 

VADTPLRALLVDLPV » 

/gene="STY3417" 

/gene="STY3417" 

/note= "Orthologue of E. coli yhaL 
(YHAL-ECOLI) ; Fasta hit to 
YHAL -E COL I (56 aa) , 71% identity 
in 55 aa overlap" 
/codon-start=l 
/transl-table=ll 

/product =" conserved hypothetical 
protein" 

/protein-id= " CAD07761. 1" 

/db-xref ="61: 16504312" 

/db-xref = " SPTREMBL : Q8XFT9 " 

/ trans lat ion= " MSKKSAKKRQPWKPAVQEA 

MSAAVPLGYEEMLTELEAIVADAE 



complement (53521. .54831 /gene="STY3418" 

complement (53521. .54831 /gene= "STY3418 » 

/note="The N- terminus is highly 
similar to Escherichia coli 
hypothetical protein YhaN 
SW:YHAN-ECOLI (P42627) (187 aa) 
fasta scores: E(): 0, 77.7% id in 
184 aa and the C-terminus of this 
proteins is highly similar to 
Escherichia coli hypothetical 
protein YhaM SW: YHAM-ECOLI () (18 8 
aa) fasta scores: E(): 0, 92.0% id 
in 187 aa" 
/ codon- start=l 
/ transl-table=ll 

/product=" conserved hypothetical 
protein" 

/protein-id= !, CAD07762 . 1" 
/db-xref ="GI : 16504313 " 
/ db - xr e f = " S PTREMBL : Q 8 Z 3 K8 " 
/ translation "MFESKINPLWQSFILAVQEE 
VKPALGCTEP I SLALAAAAAAAEL 
DGTVER IDAWVS PNLMKNGMGVTVPGTGMVGLP I 
AAALGALGGDAKAGLEVLKDASAK 
AVADAKAMLAAGHVAVMLQE P CND I LFSRAKVYS 
GDSWACVTIVGDHTNIVRIETDKG 
WFTQADNAQEEEKTSPLGVLSHTSLEEILAFVN 
AVP FDA I R F I LD AARLNGAL S QEG 
LRGSWGLHIGSTLAKQCDRGLLAKDLSTAILIRT 
SAASDARMGGATLPAMSNSGSGNQ 
GITATVPVMWAEHVGADDECLARALMLSHLSAI 
YIHHQLPRLSALCAATTAAMGAAA 
GMAWL IDGRYDT I AMAI S SMIGDVSGMI CDGASN 
SCAMKVSTSASAAWKAVLMALDDT 
AVTGNEGIVAHNVEQS ISNLCSLACRSMQQTDKQ 
IIEIMASKAH" 
complement (54857. .56124 /gene="STY3421" 

/pseudo 

complement (54857. .56124 /gene= If STY3421 n 

/note= 11 Similar to Escherichia coli 
hypothetical protein YhaO 
SW:YHAO-ECOLI (P42628) (425 aa) . 
Contains and in- frame stop at 
codon 38 and a frameshift after 
codon 237 The sequence has been 
checked and is believed to be 
correct" 
/pseudo 

/codon- start =1 
/transl-table=ll 

/product =" conserved hypothetical 
transport protein (pseudogene) " 
complement (56502 . .57866 /gene=" tdcG" 

/ not e = " synonym : STY3 422" 
complement (56502 . .57866 /gene="tdcG" 

/EC-number= "4 . 2 . 1 . 13 " 
/note="Similar to Escherichia coli 
L- serine dehydratase TdcG 
SW:TDCG-ECOLI () (454 aa) fasta 
scores: E(): 0, 86.6% id in 454 
aa" 

/codon- start=l 

/transl-table=ll 

/product^ "L- serine dehydratase " 

/protein-id= "CAD07764 .1" 

/db-xref =»GI : 16504314 " 

/db-xref="GOA:Q8Z3K7 " 

/ db - xr e f = " S PTREMBL : Q 8 Z 3 K7 " 

/translation "MISAFDIFKIGIGPSSSHTV 



gene 
CDS 



complement (57936 
complement (5793 6 



misc-feature complement (57993 . 



ITVDLYGSLSLTGKGHATDTAI IMGLAGNTPQDV 
N I DS I P AF I QE VARS SRL S VAGGA 
H WD FP VAD S I L FHAE TLARHENGMR I TAWHGQT 
PLLHKTYYS IGGGFI VEEERFGQS 
HDVEKSVPYDFHSASELLTLCERQGLSVSGLMMQ 
NELALRS KEQ I D AGFAR I WQ VMAT 
GIERGMNTEGVLPGPLNVPRRAVALRRLLVSSDN 
LSRDPMNVIDWINMFALAVSEENA 
AGGRWTALTNGACGI I PAVLAYYDKFRRPVNAN 
S I ARYLLS AGAIGMLYKMNAS I SG 
AEVGCQGEVGVACSMAAAGLTELLGGSPAQVCIA 
AE I AMEHNLGLTCDPVAGQVQI PC 
IERNAINAVKAVNAARMALRRTSEPRVSLDKVIE 
TMYETGKDMNDKYRETSRGGLAIK WCG n 
.60230 /gene="tdcE" 

/note=" synonym: STY3423 11 
.60230 /gene="tdcE" 

/note="Fasta hit to PFLB-ECOLI 
(759 aa) , 79% identity in 752 aa 
overlap Orthologue of E. coli yhaS 
(TDCE-ECOLI) ; Fasta hit to 
TDCE-ECOLI (74 6 aa) , 93% identity 
in 741 aa overlap" 
/codon-start=l 
/transl-table=ll 
/product= "probable formate 
acetyltransf erase " 
/protein-id="CAD07765. 1" 
/ db-xref ="GI: 16504315" 
/db-xref = "GOA: Q8Z3K6 » 
/db-xref = " SPTREMBL : Q8Z3K6 " 
/translation " MKVNIDTSDMLYAEAWRDFK 
GTD WKE E I NVCD F I QHN YT P YEGD 
E S FLADATPATTALWEKVMAG I R I ENATHAP VD F 
DTNIATTITAHDAGYIEKELEKIV 
GLQTDKPLKRALHP FGGVNMI KS S FHAYGREMDA 
DFEYTFTDLRKTHNQGVFDVYSPD 
MLRCRKS S VLTGL PDG YGRGR 1 1 GD YRRVAL YG I 
RYLVRERELQFADLQSNLERGQNL 
EAT I RLREELAEHRRALLQMQEMAAKYG YD I SRP 
ARNAQEAVQWLYFAYLAAVKSQNG 
GAMSLGRTAS FLD I YI ERDFNAGLLTEQQAQEL I 
DHFIMKIRMVRFLRTPEFDSLFSG 
DPIWATEVIGGMGLDGRTLVTKNSFRYLHTLHTM 
GPAPE PNLT I LWS EALP VAFKKYA 
AQVSIVTSSLQYENDDLMRTDFNSDDYAIACCVS 
PMV I GKQMQF FGARANLAKTLL YA 
INGGVDEKLKIQVGPKTAPLTDEVLDYDAVMESL 
DHFMDWLAVQYISALNI IHYMHDK 
YS YEAS LMALHDRD VYRTMACG I AGLS VAAD S LS 
AIRYAQVKPIRDENGLAIDFAIEG 
EYPQYGNNDERVDSIACDLVKRFMQKISVLPTYR 
NAVPTQS I LT I TSNWYGQKTGNT 
PDGRRAGTPFAPGANPMHGRDRKGAVASLTSVAK 
LPFTYAKDGI S YTFS I VPAALGKE 
DAVRKTNLVGLLDGYFHHEAQVEGGQHL]SrVNVMN 
REMLLDAIEHPENYPNLTIRVSGY 
AVRFNALTREQQQDVISRTFTQAM" 
58331 /gene="tdcE" 



misc-feature 

gene 
CDS 



/note="Pfam match to entry PF01228 
Gly-radical, Glycine radical, 
score 233.10, E-value 4e-66" 
complement (58 005 . .58031 /gene=" tdcE" 



complement (60264 
complement (60264 



/note="PS00850 Glycine radical 
signature" 
,61472 /gene="tdcD" 

/note=" synonym: STY3424" 
61472 /gene="tdcD" 

/EC- number = "2.7.2.-" 



propionate kinase TdcD 
SW:TDCD-ECOLI (P11868; P76666) 
(402 aa) fasta scores: E(): 0, 
82.1% id in 402 aa Fasta hit to 
ACKA-ECOLI (400 aa) , 41% identity 
in 3 96 aa overlap" 
/codon-start=l 
/transl-table=ll 
/product= "propionate kinase" 
/protein-id= "CAD07766 .1" 
/db-xref ="GI: 16504316" 
/db-xref ="GOA:Q8Z3K5 11 
/ db - xr e f = " SWI SS - PROT : Q8 Z 3 K5 " 
/ 1 rans lat ion= " MNEFP WLVINCGS SSI KFS 
VLDVATCDVLMAGIADGMNTENAF 
LSINGDKPINLSHSNYEDALKAIAFELEKRDLTD 
S VAL I GHR I AHDGEL FTQS VI I TD 
EIIDNIRRVSPLAPLHNYANLSGIDAARRLFPAV 
RQVAVFDTSFHQTLAPEAYLYGLP 
WEYFSSLGVRRYGFHGTSHRYVSRRAYELLDLDE 
KNSGLI VAHLGNGAS I CAVRNGQS 
VDTSMGMTPLEGLMMGTRSGDVDFGAMAWIAKET 
GQTLSDLERWNKESGLLGISGLS 
SDLRVLEKAWHEGHERARLAIKTFVHRIARHIAG 
HAAS LHRLDG 1 1 FTGG I GENS VL I 
RQLVIEHLGVLGLTLDVEMNKQPNSHGERIISVN 
PSQVICAVIPTNEEKMIALDAIHL 
GNVKAPVEFA" 
complement (6 0312 . .61457 /gene="tdcD" 

/note="Pfam match to entry PF00871 
Acetate-kinase, Acetokinase 
family, score 732.00, E-value 
2.6e-216" 

complement (60825. .60878 /gene="tdcD" 

/note="PS01076 Acetate and 
butyrate kinases family signature 
2 " 

complement (61419 . .61454 /gene= " tdcD" 

/note="PS01075 Acetate and 

butyrate kinases family signature 

1 „ 

complement (6153 9 . .62869 /gene= " tdcC" 

/note=" synonym: STY3426" 
/pseudo 

complement (6153 9 . .62869 /gene= " tdcC" 

/note= "Similar to Escherichia coli 
threonine/serine transporter TdcC 
SW:TDCC-ECOLI (P11867) (443 aa) 
fasta scores: E() : 0, 95.0% id in 

2 59 aa. Contains a frameshift 
after codon 260. The sequence has 
been checked and is believed to be 
correct" 

/pseudo 

/codon- s tart =1 
/trans l-table=ll 
/product = " threonine/ serine 
transporter (pseudogene) " 
complement (62890. .63879 /gene="STY3427" 

/note= " synonym : tdcB " 
complement (62890. .63879 /gene="STY3427" 

/note="Orthologue of E. coli tdcB 
(THD2-ECOLI) ; Fasta hit to 
THD2-ECOLI (329 aa) , 95% identity 
in 329 aa overlap" 
/codon-start=l 
/trans l-table=ll 
/product="catabolic threonine 



FISWF PMLLL I GVW I FFMRQMQGGGGKGAMS FGK 

SKARMLTEDQ I KTTFADVAGCDEA 

KEEVAELVEYLREPSRFQKLGGKIPKGVLMVGPP 

GTGKTLLAKAIAGEAKVPFFTISG 

SDFVEMFVGVGASRVRDMFEQAKKAAPCI IFIDE 

IDAVGRQRGAGLGGGHDEREQTLN 

QMLVEMDGFEGNEGIIVIAATNRPDVLDPALLRP 

GRFDRQ WVGL PDVRGREQ I LKVH 

MRRVP LATD I D AA I IARGTPGFSGADLANLVNEA 

ALFAARGNKRWSMVEFEKAKDKI 

MMGAERRSMVMTEAQKESTAYHEAGHAI IGRLVP 

EHDPVHKVTI IPRGRALGVTFFLP 

E GD A I S AS RQKL E S Q I S TL YGGRLAE E 1 1 YGVEH 

VSTGASNDI KVATNLARNMVTQWG 

FSEKLGPLLYAEEEGEVFLGRSVAKAKHMSDETA 

R I IDQEVKAL I ERN YNRARQ I LTD 

NMD I LHAMKDALMKYET I D APQ I DDLMARREVRP 

PAGWEDPNGTNNSDSNGTPQAPRP 

VDEPRTPNPGNTMSEQLGDK" 

complement (113372. .1140 /gene="STY3474" 

10) 

/note="Pfam match to entry PF01434 
Peptidase -M41, Peptidase family 
M41, score 443.90, E-value 
1 . 4e-129" 

complement (114 02 6. .1145 /gene=".STY3474" 
89) 

/note="Pfam match to entry PF00004 
AAA, ATPases associated with 
various cellular activities (AAA) , 
score 352.20, E-value 5.4e-102 M 

complement (114221. .1142 /gene="STY3474 " 

77) 

/note= M PS00674 AAA-protein family 

signature " 
complement (114551. .1145 /gene="STY3474". 
74) 

/note="PS00017 ATP/GTP-binding 
site motif A (P-loop) " 

complement (114737 .. 1147 /gene="STY3474 " 

60) 

/note="PS00017 ATP/GTP-binding 
site motif A (P-loop) " 

complement (115251. .1158 /gene="STY34 75" 

77) 

/note= " synonym : f ts J" 
complement (115251. .1158 /gene="STY3475 » 
77) 

/note="Orthologue of E. coli ftsJ 
(FTSJ-ECOLI) ; Fasta hit to 
FTSJ-ECOLI (209 aa) , 100% identity 
in 2 08 aa overlap" 
/codon-start=l 
/transl-table=ll 

/product="cell division protein" 

/protein- id= " CAD0 78 14 . 1 " 

/db-xref="GI: 16504362" 

/db-xref = "GOA: Q8Z3H3 " 

/db-xref = " SPTREMBL : Q8Z3H3 " 

/ 1 rans lat ion= " MTGKKRSASS SRWLQEHFSD 

KYVQQAQKKGLRS RAWFKLDE I QQ 

SDKLFKPGMTWDLGAAPGGWSQYWTQIGGKGR 

I IACDLLPMDPIVGVDFLQGDFRD 

ELVMKALLERVGDSKVQWMSDMAPNMSGTPAVD 

I PRAMYLVELALDMCRDVLAPGGS 

FWKVFQGEGFDEYLREIRSLFTKVKVRKPDSSR 

ARSREVYI VATGRK " 

complement (115254 . .1158 /gene="STY3475 " 

35) 

/note="Pfam match to entry PF01728 
FtsJ, FtsJ cell division protein, 
score 367.20, E-value 1.7e-106" 

115965. .116297 /gene= "STY3476 " 

115965. .116297 /gene= " STY3476 " 

/note="Orthologue of E. coli yhbY 



misc- feature 
misc- feature 

gene 
CDS 



116010. .116087 



116049. .116261 



complement (1164 53 
29) 

complement (1164 53 
29) 



misc- feature 



misc-f eature 



misc-f eature 



gene 
CDS 



complement (116456 , 
29) 



complement (116519 
69) 



complement (116786 
11) 



117177. .118610 
117177. .118610 



YHBY-ECOLI (97 aa) , 96% identity 
in 97 aa overlap. Note codon 14 
offers an alternative 
translational start site." 
/codon-start=l 
/transl-table=ll 

/product = M conserved hypothetical 
protein' 1 

/protein- id= » CAD0 78 15 . 1 " 

/db-xref ="GI : 16504363 " 

/db-xref="GOA:Q8XG58" 

/db-xref = " SPTREMBL : Q8XG5 8 " 

/ 1 rans lat ion= " MTRFQSQRKQKYTMNLSTKQ 

KQHLKGLAHPLKPWMLG3STNGLTE 

GVLAE I EQALEHHEL I KVK I AS EDRETKTL I VDA 

IVRETGACNVQVIGKTLVLYRPTK ERKISLPR" 

/gene="STY3476" 

/note="PS01301 Uncharacterized 
protein family UPF0044 signature" 
/gene="STY3476" 

/note="Pfam match to entry PF01985 
UPF0044, Uncharacterised protein 
family UPF0044, score 27.60, 
E-value 0.00026" 
1169 /gene="STY3477" 

/note= 11 synonym : greA" 
1169 /gene="STY3477" 

/note=" Fasta hit to GREB-ECOLI 
(158 aa), 35% identity in 155 aa 
overlap Orthologue of E. coli greA 
(GREA-ECOLI) ; Fasta hit to 
GREA- E COL I (158 aa) , 97% identity 
in 158 aa overlap" 
/ codon- s t art =1 
/transl-table=ll 

/product =" transcription elongation 
factor" 

/protein-id= M CAD07816 . 1" 
/db-xref ="GI: 16504364" 
/db-xref ="GOA: Q8XGQ9" 
/db-xref="SWISS-PROT:Q8XGQ9" 
/ 1 rans lat ion= » MQAI PMTLRGAEKLREELDF 
LKSVRRPEI IAAIAEAREHGDLKE 
NAE YHAAREQQGFCEGR I KD I EAKLSNAQVIDVT 
KMPNNGRVI FGATVTVLNLDTDEE 
QT YRI VGDDEADFKQNL I S VNS P I ARGL IGKEQD 
DVW I KT PGGD VE YE VLKVE YL " 
1169 /gene="STY3477" 

/note="Pfam match to entry PF01272 
GreA-GreB, Prokaryotic 
transcription elongation factor, 
GreA/GreB, score 365.40, E-value 
5.8e-106" 
.1165 /gene="STY3477" 

/note="PS00830 Prokaryotic 
transcription elongation factors 
signature 2" 
.1169 /gene="STY3477" 

/note="PS00829 Prokaryotic 
transcription elongation factors 
signature 1" 
/gene="STY3479 n 
/gene="STY3479" 

/note= "Orthologue of E. coli dacB 

(PBP4-ECOLI) ; Fasta hit to 

PBP4-ECOLI (477 aa) , 94% identity 

in 477 aa overlap" 

/ codon- start=l 

/transl-table=ll 

/product =" Penicillin-binding 



misc- feature 



gene 
CDS 



117354. .118514 



complement (118741 
13) 

complement (118741 
13) 



misc- feature 



misc- feature 



misc- feature 



gene 
CDS 



complement (118759 , 
68) 



complement (119236 
77) 



complement (1193 95 . 
18) 



complement (119929. 
94) 

complement ( 119929 . 
94) 



carboxypeptidase) " 

/protein- id= " CADO 7 8 1 7 . 1 » 

/db-xref="GI: 16504365" 

/db-xref="GOA:Q8Z3H2" 

/db-xref = " SPTREMBL : Q8Z3H2 " 

/ 1 rans lat ion= " MRFSRFI IGLTTS I AFSVQA 

ANIDEYIKQLPAGANLALMVQKIG 

APAPAIDYHSQQMALPASTQKVITALAALIQLGP 

DFRFTTTLETKGNVDNG1LKGDLI 

ARFGGD PTLRRQD I RNMVATLKKSGVTQ I DGNVL 

IDTS I FASHDKAPGWPWNDLTQCF 

SAPPAAAIVDRNCFSVSLYSAQKPNDLAFIRVAS 

YYPVTMFSQVRTLPRGSADAQYCE 

LDWPGDLNRYTLTGCLPQRADPLPLAFAIQDGA 

S YAGA I LKQELKEAG I T YRGTLLR 

QTQVNE PGT I VAS KQ S APLHDLLKI MLKKSDNMI 

ADTVFRMIGHVRFNVPGTWRAGSD 

AVRQ I LRQQAG I D I GNT I I ADGS GLS RHNL I APA 

TMMQVLQYIAQHDNELNFISMLPL 

AG YDGS LQ YRAGLHQ AGVDGKVS AKTGS LQGV YN 

LAG F I TT AS GQRMAF VQ YL S G Y AV 

PPADQRNRRIPLVRFESRLYKDIYQNN" 

/gene="STY3479" 

/note="Pfam match to entry PF02113 
Peptidase-S13 , D-Ala-D-Ala 
carboxypeptidase 3 (S13) family, 
score 713.90, E-value 7.3e-211 M 
.1199 /gene="STY3480" 

.1199 /gene="STY3480" 

/note="Orthologue of E. coli yhbZ 
(YHBZ-ECOLI) ; Fasta hit to 
YHBZ-ECOLI (3 90 aa) , 96% identity 
in 3 90 aa overlap" 
/codon-start=l 
/ trans l-table= 11 
/product = "probable GTP-binding 
protein" 

/protein-id="CAD07818 . 1" 
/db-xref ="GI: 165043 66" 
/ db - xr e f = " SPTREMBL : Q 8 Z 3 H 1 " 
/ 1 rans lat ion= " MKFVDEAS ILWAGDGGNGC 
VS FRRE KY I PKGGPDGGDGGDGGD 
VWMEADENLNTLIDYRFEKSFRAERGQNGASRDC 
TGKRGKD VT I KVP VGTRV I DQGTG 
ETMGDMTKHGQRLLVAKGGWHGLGNTRFKSSVNR 
TPRQKTNGTPGDKRDLLLELMLLA 
D VGMLGMPNAGKS T F I RAVS AAKP KVAD Y P FTT L 
VP SLG WRMD S E KS F WAD I PGL I 
EGAAEGAGLGIRFLKHLERCRVLLHLIDIDPIDG 
SDPVENARI I IGELEKYSQDLAAK 
PRWLVFNKIDLMDKSEAEEKAKAIAEALGWEGKY 
YL I S AASQLGVKDLCWDVMTF I I E 
NP I AQAEEAKQPEKVEFMWDDYHRQQLAEVEEDA 
DDDWDDDWDEDDEEGVEF I YKR " 
.1198 /gene="STY3480" 

/note="Pfam match to entry PF01018 
GTP1-OBG, GTP1/OBG family, score 
603.10, E-value 1.7e-177" 
.1192 /gene="STY34 80" 

/note="PS00905 GTP1/OBG family 
signature " 
.1194 /gene="STY3480" 

/note="PS00017 ATP/GTP-binding 
site motif A (P-loop) " 
.1208 /gene="STY3481" 

,.1208 /gene="STY3481" 

/note="Orthologue of E. coli yhbE 
(YHBE-ECOLI) ; Fasta hit to 



misc-f eature 
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gene 
CDS 
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misc-f eature 

gene 
CDS 



complement (120019 . 
90) 



complement (12 0463 
46) 



complement (121024 
81) 

complement (121024 
81) 



complement (121033 
78) 



complement (12113 8 , 
82) 



complement ( 1213 01 . 
12) 

complement (121301. 
12) 



in 321 aa overlap. Contains 

multiple possible membrane 

spanning hydrophobic domains . " 

/codon- start =1 

/transl-table=ll 

/product^ "putative membrane 

protein" 

/protein- id= " CAD0 7819.1" 
/db-xref="GI: 165043 67" 
/db-xref="GOA:Q8Z3H0" 
/db-xref = " SPTREMBL : Q8Z3H0 " 
/translation^ " MKQQAG I G I LLALTTAMCWG 
ALPIAMKQVLEVMEPSTIVFYRFL 
MAS I GLGAI LAVKRKL P PLR I FRKPRWLVLLA I A 
TCGLFGNFILFSSSLQYLSPTASQ 
VIGQLS P VGMMVAS VF I LKEKMRGTQVI GALMLL 
S GLVMF FNT S L I E I FTRLTD YT WG 
VIFGVGAAMVWVSYGVAQKVLLRRLASQQILFLL 
YTLCTIALLPLAKPMVIAQLSDWQ 
LACL I FCGLNTLVG YGALAE AMARWQAAQVS AI I 
TLTPLFTLLFSDLLSMAWPDFFAR 
PMLNLLGYLGAFWVAGAMYSAIGHRIWGGLRKH 
ETWSQPRSGE" 
1203 /gene="STY3481" 

/note="Pfam match to entry PF00892 
DUF6, Integral membrane protein 
DUF6 , score 55.10, E-value 
1 m 5 e _ 12 " 

1208 /gene="STY3481" 

/note="Pfam match to entry PF008 92 
DUF6, Integral membrane protein 
DUF6 , score 98.80, E-value 
l.le-25" 
1212 /gene="STY3482" 

/ note= " synonym : rpmA" 
1212 /gene="STY3482" 

/note="Orthologue of E. coli rpmA 
(RL2 7-ECOLI) ; Fasta hit to 
RL27-ECOLI (84 aa) , 95% identity 
in 84 aa overlap" 
/ codon- s tart = 1 
/transl-table=ll 
/product="50S ribosomal subunit 
protein L27" 

/protein- id= 11 CAD07820 .1" 
/db-xref ="GI : 16504 368 " 
/db-xref = "GOA : Q8XGK4 " 
/db-xref = " SWISS - PROT : Q8XGK4 11 
/ trans lation= "MAHKKAGGSTRNGRDSEAKR 
LGVKRFGGEAVLAGS I I VRQRGTK 
FHAGTNVGCGRDHTLFAKADGKVKFEVKGPKNRK 
YISIVAE" 
.1212 /gene="STY3482" 

/note="Pfam match to entry PF01016 
Ribosomal -L27, Ribosomal L27 
protein, score 201.00, E-value 
1.8e-56" 
.1211 /gene="STY3482" 

/note="PS00831 Ribosomal protein 
L27 signature" 
.1216 /gene="STY3483" 

/note= " synonym : rplU" 
.1216 /gene="STY3483" 

/note="Orthologue of E. coli rplU 
(RL21-ECOLI) ; Fasta hit to 
RL21-ECOLI (103 aa) , 99% identity 
in 103 aa overlap" 



misc- feature 



mi sc- feature 

gene 
CDS 



complement (1213 2 5 
12) 



complement (121331. 
99) 



121871. .122842 
121871. .122842 



misc- feature 

misc- feature 

misc- feature 

gene 
CDS 



121961. .122725 

122111. .122155 

122477. .122515 

123075. .123362 
123075. . 123362 



/transl- table =11 

/product ="5 OS ribosomal subunit 

protein L21" 

/protein-id= "CAD07821.1" 
/db-xref="GI: 16504369" 
/db-xref = "GOA : Q8XGA0 " 
/db-xref = » SPTREMBL : Q8XGA0 " 
/trans lat ion= " MYAVFQSGGKQHRVSEGQTV 
RLEKLD IATGETI E FAEVLMIANG 
EEVK I GVP F VDGGV I KAE WAHGRGEKVK I VKFR 
RRKHYRKQQGHRQWFTDVKITGIS A" 
.1216 /gene="STY3483" 

/note="Pfam match to entry PF00829 
Ribosomal - L2 lp , Ribosomal 
prokaryotic L21 protein, score 
202.30, E-value 7.6e-57" 
.1213 /gene= n STY34 83 M 

/note="PS01169 Ribosomal protein 

L21 signature" 

/gene="STY3484" 

/note= " synonym : ispB " 

/gene="STY3484" 

/note="Orthologue of E. coli ispB 
(ISPB-ECOLI) ; Fasta hit to 
ISPB-ECOLI (323 aa) , 96% identity 
in 323 aa overlap" 
/codon- start =1 
/transl -table=ll 

/product = " octaprenyl - diphosphate 
synthase" 

/protein-id="CAD07822 .1" 

/db-xref="GI: 16504370" 

/db-xref = "GOA : Q8XFR7 " 

/db-xref =" SPTREMBL : Q8XFR7 " 

/translat ion= "MNLEKINELTAQDMAGVNAT 

I LEQLNSD VQL INQLGY Y IIS GGG 

KR I RPM I AVLAARAVGYQGNAH VT I AAL I E F I HT 

ATLLHDDWDESDMRRGKATANAA 

FGNAAS VL VGD F I YTRAFQMMTS LGS L KVLE VMS 

EAVNVIAEGEVLQLMNVNDPDITE 

ENYMRVIYSKTARLFEAAAQCSGILAGCTPEQEK 

GLQDYGRYLGTAFQLIDDLLDYSA 

DGEHLGKNVGDDLNEGKPTLPLLHAMRHGTPEQS 

AMIRTAI EQGNGRHLLEPVLEAMT 

TCGSLEWTRQRAEEEADKAISALQILPDTPWREA 

L I GLAH I AVQRDR " 

/gene="STY34 84" 

/note="Pfam match to entry PF0034 8 
polyprenyl -synt , Polyprenyl 
synthetases, score 433.30, E-value 
2 . 2e- 126 " 
/gene="STY34 84" 
/note="PS00723 Polyprenyl 
synthetases signature 1" 
/gene="STY3484" 
/note= " PS00444 Polyprenyl 
synthetases signature 2" 
/gene="STY34 85" 
/note= " synonym : nip " 
/gene="STY3485" 
/note="Ortholocjue of E 
Ner-like protein (Nip) 
the regulation of sugar metabolism 
(NLP-ECOLI) ; Fasta hit to 
NLP-ECOLI (92 aa) , 87% identity in 
92 aa overlap" 
/codon- s tart =1 
/ transl -table= 11 
/ product= "Ner-like regulatory 
protein" 

/protein-id="CAD07823 . 1" 
/db-xref ="GI: 16504371" 
/db-xref = " SPTREMBL : Q8Z3G9 " 



coli 
involved in 



misc-f eature 

misc- feature 
misc-f eature 
tRNA 

gene 
CDS 



108776. .109987 



108782. .108808 



109118. .109153 



complement ( 110275 . 
61) 



complement (1103 75 
07) 

complement (1103 75 
07) 



S DD VEMMLE ANR I GGRHGLGMS DQ I ENR 1 1 E AKS 
RGIYEAPGMALLHIAYERLLTGIH 
NEDTIEQYHSHGRQLGKLLYQGRWFDSQALMLRD 
GLQRWVAS Q I TGE VTLELRRGND Y 
SILNTVSDNLTYKAERLTMEKGESVFSPDDRIGQ 
LTMRNLD I TDTREKL FGYAKAGLL 
TASSATGLPQVENLENKAK " 
/gene="STY34 70" 

/note= n Pfam match to entry PF00764 
Arginosuc-synth, Arginosuccinate 
synthase, score 755.20, E-value 
3 . 5e-237" 
/gene="STY3470" 

/note= " PS00564 Argininosuccinate 
synthase signature 1" 
/gene= n STY34 70 ,f 

/note= n PS00565 Argininosuccinate 
synthase signature 2" 
1103 /products tRNA-Leu" 

/note="tRNA Leu anticodon GAG, 
Cove score 67.81" 
1107 /gene="secG" 



/note= " synonym : 
1107 /gene="secG" 



STY3471" 



gene 
CDS 



complement (110 93 0 , 
67) 

complement (11093 0 
67) 



/note= "Similar to Escherichia coli 
protein- export membrane protein 
SecG secG SWrSECG-ECOLI (P33582) 
(110 aa) fasta scores: E(): 0, 
98.2% id in 109 aa" 
/codon-start=l 
/ transl- table=ll 

/product = "protein-export membrane 
protein" 

/protein- id= " CAD0 78 10 . 1 " 
/db-xref ="GI : 16504358" 
/ db - xr e f = 11 GOA : Q 8 XGE4 " 
/db-xref = " SPTREMBL : Q8XGE4 " 
/trans lat ion= " MYEALLWFLIVAIGLVGLI 
MLQQGKGADMGAS FGAGAS ATLFG 
SSGSGNFMTRMTAVLATLFFIISLVLGNINSNKT 
NKGSEWENLSAPAKTEQTQPAAPA QPTSDIPR" 
1122 /gene="STY3472" 

1122 /gene="STY3472" 

/note= "Similar to Escherichia coli 
MrsA protein a phosphoglucomutase 
( PGM) /phosphomannomutase ( PMM) 
-family protein SW:MRSA-ECOLI 
(P31120) (445 aa) fasta scores: 
E(): 0, 96.0% id in 445 aa" 
/ codon-start=l 
/transl- table= 11 

/product = " PGM/ PMM- family protein" 

/protein- id= " CAD0 7 811.1" 

/db-xref = "GI : 16504359" 

/db-xref = "GOA: Q8XF81" 

/db-xref = " SPTREMBL : Q8XF8 1 " 

/translation "MSNRKYFGTDGIRGRVGNAP 

ITPDFVLKLGWAAGKVLARHGSRK 

1 1 IGKDTRISGYMLESALEAGLAAAGLSASFTGP 

MPTPAVAYLTRTFRAEAGI VISAS 

HNPFYDNGIKFFSIDGTKLPDDVEEAIEAEMEKE 

I TCVDS AELGKASRI VDAAGRY I E 

FCKGTFPNELSLNGLKVWDCANGATYHIAPNVL 

RELGATVIAIGCEPNGVNINEEVG 

ATDVRALQARVLAEKADLGIALDGDGDRVIMVDH 

EGNKVDGDQ I MY I IAREGLRQGQL 

RGGAVGTLMSNMGLELALKQLGIPFARAKVGDRY 

VLEKLQEKGWR I GAENS GH V I LLD 

KTTTGDGIVAGLQVLAAMVRNHMSLHDLCSGMKM 

FPQ I LVNVR YTAGSGD PLENEAVK 



misc- feature complement (110972 . . 1122 

61) 



misc-feature complement (111938 . .1119 

82) 



gene complement (112260 . . 1131 

08) 

CDS complement (112260 . .1131 

08) 



misc-feature complement (112296 . .113 0 

57) 



misc-feature complement (112 917 . .1129 

58) 



misc-feature complement (113 013 . .113 0 

60) 



gene complement (113213 . . 1151 

47) 

CDS complement (113213 . .1151 

47) 



DEAQVTAFAHRI ADAVKAV " 
/gene="STY3472" 

/note="Pfam match to entry PF00408 
PGM-PMM, 

Phosphoglucomutase/phosphomannomut 
ase, score 653.70, E- value 
9.4e-193 n 
/gene="STY3472" 

/note="PS00710 Phosphoglucomutase 
and phosphomannomutase 
phosphoserine signature " 
/gene="STY3473" 

/ note= " synonym : f olP " 
/gene="STY3473" 

/note="Orthologue of E. coli folP 
(DHPS-ECOLI) ; Fasta hit to 
DHPS-ECOLI (282 aa) , 92% identity 
in 282 aa overlap" 
/codon-start=l 
/ 1 r ans l-table=ll 
/product = 11 dihydropt eroate 
synthase" 

/protein-id="CAD07812 .1" 

/db-xref="GI: 16504360" 

/db-xref = "GOA : Q8Z3H4 " 

/db-xref = " SPTREMBL : Q8Z3H4 " 

/ 1 rans lat ion= " MKLFAQGATLDLTHPHVMGI 

LNVTPDS FSDGGAHNTL I EAVKHA 

NLMVNTGATI IDVGGESTRPGAAEVSVEEELDRV 

I PVLEAI AQRFEVWI S VDTS KPEV 

IREAARAGAHI INDVRSLSEPGALEAAAETGLPV 

SLMHMQGNPKTMQEAPKYDDVFAE 

VNRYFIEQIARCEKAGIAKEKLLLDPGFGFGKNL 

S HN YTLLARLGE FHH FNL P LL VGM 

SRKTMVGQLLNVGPSDRLNGSLACAVIAAMQGAQ 

I IRVHDVKETVEAMRWEATLSAK GNKRYE" 

/gene="STY34 73" 

/note="Pfam match to entry PF00809 
DHPS, Dihydropteroate synthase, 
score 525.00, E-value 5.5e-154" 
/gene="STY3473" 

/note="PS00793 Dihydropteroate 
synthase signature 2" 
/gene="STY3473" 

/note="PS00792 Dihydropteroate 
synthase signature 1" 
/gene="STY34 74" 

/note= " synonym : f tsH" 
/gene="STY3474" 

/note="Orthologue of E. coli 
(FTSH-ECOLI) ; Fasta hit to 
FTSH-ECOLI (644 aa) , 98% identity 
in 644 aa overlap. Contains a 
possible membrane spanning 
hydrophobic domain and a possible 
N-terminal signal sequence." 
/ c o don - s t a r t = 1 
/transl-table=ll 

/product="cell division protein" 

/protein-id="CAD07813 . 1" 

/db-xref ="GI: 16504361" 

/db-xref = "GOA : Q8XGY2 " 

/db-xref = " SWISS- PROT : Q8XGY2 " 

/ 1 rans 1 at i on= " MAKNL ILWLVI AWLMSVFQ 

SFGPSESNGRKVDYSTFLQEVNQD 

Q VRE AR I NGRE I NVT KKD S NR YTT Y I P I ND P KLL 



/protein- id="CAD07768 .1" 
/db-xref="GI : 16504317" 
/db-xref = "GOA: Q8Z3K4 " 
/ db - xr e f = » S PTREMB L : Q 8 Z 3 K4 " 
/translation= " MHITYDLPVAIEDILEAKKR 
LAGKI YKTGMPRSNYFS ERCKGE I 
FLKFENMQRTGSFKIRGAFNKLSSLTEAEKRKGV 
VACSTGNHAQGVSLSCAMLGIDGK 
WMPKGAPKSKVAATCDYSAEWLHGDNFNDTIA 
KVSEIVETEGRIFIPPYDDPKVIA 
GQGTIGLEIMEDLYDVDNVIVPIGGGGLIAGIAI 
AI KS I NPT I KV I GVQ AENVHGMAA 
SYYAGE I TAHRTTGTLADGCDVSRPGNLT YE I VR 
ELVDDIVLVSEDEIRNSMIALIQR 
NKV I TEGAGALACAALLS GKLDSH I QNRKTVS 1 1 
SGGNIDLSRVSQITGLVDA" 
misc-feature complement (62 941 . .63819 /gene="STY3427" 

/note= n Pfam match to entry PF00291 
PAL P , Py r i doxa 1-phosphate 
dependent enzyme, score 314.00, 
E-value 1.8e-90 n 
misc-feature complement (63 694 . .63735 /gene="STY3427" 

/note="PS00165 Serine/threonine 
dehydratases pyridoxal -phosphate 
attachment site" 
gene complement (63977 64915 /gene="STY3428 " 

/ note= " synonym : tdcA" 
CDS complement (63 977. .64 915 /gene= !, STY3428 " 

/note="Orthologue of E. coli tdcA 
(TDCA-ECOLI) ; Fasta hit to 
TDCA-ECOLI (312 aa) , 89% identity 
in 311 aa overlap" 
/codon-start=l 
/transl-table=ll 
/product="TDC operon 
transcriptional activator" 
/protein-id= "CAD07769 .1" 
/db-xref ="GI: 16504318" 
/ db-xref ="GOA:Q8Z3K3 " 
/ db - xr e f = " S PTREMBL : Q8 Z 3 K3 " 
/ 1 rans 1 at ion= " MNTLVLPKTQHLWFQEVIR 
SGSIGSAAKSLGLTQPAVSKIISD 
VEAYFGVELIVRKNTGVTLTEAGQVLLSWSES IT 
REMKNMINEMNSMTCNTWDVS FG 
FPSLIGFTFMSDMIHKFKEVFPKAQVSMYEAQLS 
S FL P ALRDGRLD FA I GTL SNEMQL 
QDLHVEPLFESEFVLVASKSRTCTGTITLESLKD 
EQWALPQTNMGYYSELLTTLQRNG 
I S I EN I VKTD S WT I YNL VLNAD FLT V I P CDMTT 
PFGSNQF I T I P I KDTLPVARYAAV 
WS KNYR I KKAAS VLVELAKQ YS S YNGCRRRQL I E 
IE" 

misc-feature complement (644 63 . .64891 /gene="STY3428 " 

/note="Pfam match to entry PF00126 
HTH-1, Bacterial regulatory 
helix-turn-helix protein, lysR 
family, score 128.50, E-value 
1.2e-34" 

misc-feature complement (64 757 . .64849 /gene="STY3428 " 

/note="PS00044 Bacterial 
regulatory proteins, lysR family 
signature" 

gene complement (65959 .. 66334 /gene="rnpB" 

misc-RNA complement (65959. .66334 /gene="rnpB" 

/note="hit to rnpB Ml RNA 
component of ribonuclease P 1..3 77 
score: 1818 percent id: 98.67" 



CDS 



) 

complement (66367. .67512 /gene="STY3429" 



misc- feature 

gene 
CDS 



complement (67258 , 



/note="Fasta hit to YBBZ-ECOLI 
(381 aa) , 56% identity in 376 aa 
overlap Orthologue of E. coli yhaD 
(YHAD-ECOLI) ; Fasta hit to 
YHAD-ECOLI (381 aa) , 86% identity 
in 3 81 aa overlap" 
/codon-start=l 
/transl-table=ll 

/ product= " conserved hypothetical 
protein 11 

/protein-id="CAD07770 .1" 
/db-xref ="GI: 16504319" 
/db-xref ="GOA:Q8Z3K2 " 
/db-xref = " SPTREMBL : Q8Z3K2 " 
/ 1 rans lat i on= " MKI VI APDS YKESLSAAEVA 
QAIEKGFREIFPDAQYVSVPVADG 
GEGTVEAMIAATQGVERAAWVTGPLGEKVKACWG 
MSGDGKTAF I EMAAASGLALVP PE 
KRNPLITTSRGTGELILQALESGASNIIIGIGGS 
ATNDGGAGMMQALGAKLRDANGAD 
IGYGGGSLHCLSNIDISELDPRLKLCAIRVACDV 
SNPL IGDNGASRI FGPQKGATEEN 
IVELDRNLAHYADI IKKSL3WDVKAAPGAGAAGG 
MGAALMAFLGAELRSGI EIVTAAL 
NLEEH I HD CTLWTGEGR I D SQS I RGKVP I GVAN 
VAKK YH KP V I G I AGS LTHD VG I VH 
HYGIDAVFSVLTRIVTLEEAFRGAFDNIYRASRN 
VAAALAI GMRSAG " 
67281 /gene="STY3429" 



complement (67610 . .68494 
complement (67610 . .684 94 



/note="PS00017 ATP/GTP -binding 
site motif A (P-loop) " 
/ gene =" gar R" 

/ not e = " synonym : ST Y3 4 3 0 " 
/gene="garR" 

/EC-number= "1. 1.1.60" 
/note=" Similar to Escherichia coli 
2 - hydroxy - 3 - oxopr op i ona t e 
reductase GarR or B312 5 
SW:GARR-ECOLI (P23523) (294 aa) 
fasta scores: E(): 0, 96.9% id in 
294 aa Fasta hit to YIHU-ECOLI 

(298 aa) , 37% identity in 280 aa 
overlap Fasta hit to YGBJ-ECOLI 

(302 aa) , 35% identity in 280 aa 
overlap Fasta hit to YBBQ-ECOLI 

(292 aa) , 44% identity in 289 aa 
overlap Orthologue of E. coli yhaE 

( YHAE-ECOLI) ; Fasta hit to 
YHAE-ECOLI (294 aa) , 97% identity 
in 294 aa overlap" 
/codon- start =1 
/transl-table=ll 

/product = " 2 -hydroxy- 3 -oxopropionat 
e reductase" 

/protein- id= " CAD0777 1 . 1 » 

/db-xref ="GI: 16504320" 

/db-xref="GOA:Q8Z3Kl" 

/ db - xr e f = " S PTREMBL : Q 8 Z 3 Kl " 

/ 1 rans 1 at i on= » MKVGF IGLGIMGKPMS KNLL 

KAGYSLWSDRNPEAIADVIAAGA 

ETASTAKAIAEQCDAIITMLPNSPHVKEVALGEN 

GI IEGAKPGTVLIDMSS IAPLASR 

E I S DALKAKGVEMLD AP VS GGE P KA I DGTL S VMV 

GGDKAI FDKYYDLMKAMAGS WHT 

GD I GAGNVTKLANQVI VALN I AAMS EALTLATKA 

GVN PD LV YQ A I RGGLAGS T VLDAK 

APMVNTORNFKPGFRIDLHIKDLANALDTSHGVGA 

QLPLTAAVMEMMQALRADGHGNDD 

HSALACYYEKLAKVEVTR " 



gene 
CDS 



complement 
complement 



gene 
CDS 



69827. .713 
69827. .713 



gene 



complement 



/note="PS00895 

3 - hydroxy isobutyrate dehydrogenase 
signature" 
(68526. .69296 /gene="garL" 

/ not e= " synonym : STY3 431" 
(68526. .69296 /gene="garL" 

/ EC - number = "4 . 1 . 2 . - 11 

/note=" Similar to Escherichia coli 

5-keto-4 -deoxy-D-glucarate 

aldolase GarL SW : GARL-ECOLI 

(P23522) (256 aa) fasta scores: 

E(): 0, 90.6% id in 256 aa Fasta 

hit to P76469 (267 aa) , 45% 

identity in 256 aa overlap" 

/ codon-start=l 

/transl-table=ll 

/ product = " 5 -keto-4 -deoxy-D-glucara 
te aldolase" 

/protein-id= "CAD07772 .1" 

/db-xref ="GI : 16504321" 

/db-xref = "GOA : Q8XGF9 " 

/db-xref = " SPTREMBL : Q8XGF9 " 

/ 1 rans lat i on= 11 MNNAI FPNKFKAALAAQQVQ 

I GCWS ALAS P I TTEVLGLAGFDWL 

VLDGEHAPND VTTL I PQLMALKGSASAPWRVPT 

NEPVI I KRMLD IGFYNFL I P FVET 

QE E AARAVAS TRY P P EG I RGVS VS HRANMFGTVP 

DYFAQSNKNITIIVQIESQLGVDN 

VD A I AATEGVDG I FVGP S DLAAALGHLGNAS H PD 

VQQTIQHIFARAKAHGKPCGILAP 

VEADARRYLEWGATFVAVGSDLGAFRASTQKLAD 

TFKK" 

98 /gene="garD" 

/note= " synonym : STY3 432" 

98 /gene="garD" 

/ EC - number = "4.2.1.42" 
/note= "Similar to Escherichia coli 
D-galactarate dehydratase gard or 
b3128 SW:GARD-ECOLI (P39829) (523 
aa) fasta scores: E(): 0, 93.5% id 
in 523 aa Fasta hit to UXAA-ECOLI 
(495 aa) , 33% identity in 511 aa 
overlap" 
/codon- start =1 
/trans l-table=ll 
/product= "D-galactarate 
dehydratase" 

/protein-id= "CAD07773 .1" 
/db-xref =»GI : 16504322" 
/db-xref = "GOA: Q8Z3K0" 
/db-xref = " SPTREMBL : Q8Z3K0 " 
/ translation= "MANIEIRQESPSAFYIKVHE 
TDNVAI I VNDHGLKAGTRFPDGLE 
LTEH I PQGHKVALTD I PAHGE I I RYGE VI GYAVR 
DIPRGSWIDESLVELPKAPPLNTL 
PLATKVPEPLPPLEGYTFEGYRNADGSVGTKNLL 
G I TTS VHCVAGWD YWKVI ERDL 
LPKYPNVDGWGLNHL YGCGVAINAPAAWP IRT 
I HNI ALNPNFGGE VMVI GLGCEKL 
QPERLLEGTEDVPAIAVENASIVRLQDEQHVGFK 
S MVDD I LRVAERHLTKLNQRQRET 
CPASELWGMQCGGSDAFSGVTANPAVGYASDLL 
VRCGATVMFSEVTEVRDAIHLLTP 
RAINEAVGKRLLDEMAWYDNYLDMGKTDRSANPS 
PGNKKGGLANWEKALGS I AKSGK 
S AI VEVLS PGQRPTKRGL I YAATP ASD FVCGTQQ 
VASGI TVQVFTTGRGTP YGLMAVP 
VI KMATRTELANRWYDLMD INAGT I ATGEET I ED 
VGWKL FH F I LD VAS GRKKT F S DQ W 
GLHNQLAVFNPAPVT " 
(71638. .72585 /gene= " STY3433 " 



misc- feature complement (71788 . 



misc-f eature 



complement (72076 



misc-f eature complement (73103 



misc-f eature 

gene 
CDS 



complement (73 295 , 

73763. .74617 
73763. .74617 



/note=" Similar to several 
Eukaryotic carbohydrate kinases 
e.g. Lycopersicon esculentum 
fructokinase fk or frk2 TR:Q42896 
(EMBL:U62329) (328 aa) fasta 
scores: E(): 2.2e-22, 29.0% id in 
317 aa" 

/codon-start=l 

/transl-table=ll 

/product= "possible carbohydrate 

kinase " 

/protein-id= "CAD07774 .1" 
/db-xref ="GI : 16504323 " 
/db-xref ="GOA:Q8Z3J9" 
/db-xref = " SPTREMBL : Q8Z3 J9 " 
/translation= " MNITIATLSELLVEFLAKKE 
NQGFS S PGEFWGP YPSGAPAI FAD 
QVAKLGFRSLLFSCVGNDAFGVMNITRLSRDGVN 
VQGISVLPNATTGSAFVSYRSQAQ 
RDFIFNMPDSACGLLSADHLDETLLRQYRHFHIM 
GS S LFS FRL I DAVRKAI S I VKENG 
GTISFDPNIRKEMLKIREMSQAFEYILDYTDFFL 
PSDGELDYFGLSKSRDEEKIVARL 
HKRGIAHVIIKRGARGASYYSKDEQHHVAGYPVK 
WD PTGAGD C FGAT F VS LFLAG YS 
VPDALAHANAAGSLA I S ARGPMEGTS TLAQ I KEL 
MRQQN" 
.71991 /gene="STY3433" 

/note="Pfam match to entry PF00294 
pfkB, pfkB family carbohydrate 
kinase, score 67.30, E-value 
3 . 5e-20" 
,72480 /gene="STY3433" 

/note="Pfam match to entry PF00294 
pfkB, pfkB family carbohydrate 
kinase, score 27.00, E-value 
1.5e-07" 

73399 /note="Pfam match to entry PF00455 

deoR, Bacterial regulatory 

proteins, deoR family, score 

61.40, E-value 2.6e-16" 
73399 /note="PS00894 Bacterial 

regulatory proteins, deoR family 

signature " 

/gene="STY3435" 

/ note= " synonym : gat Y " 

/gene="STY34 35" 

/note- "Fasta hit to AGAY-ECOLI 
(286 aa) , 64% identity in 284 aa 
overlap Fasta hit to P77704 (278 
aa) , 4 0% identity in 277 aa 
overlap Orthologue of E. coli gatY 
(GATY-ECOLI) ; Fasta hit to 
GATY-ECOLI (286 aa) , 65% identity 
in 283 aa overlap" 
/codon-start=l 
/transl -table=ll 
/product="tagatose-bisphosphate 
aldolase " 

/protein-id= "CAD07775 . 1" 

/db-xref ="GI: 16504324 " 

/db-xref = "GOA: Q8XGZ9 " 

/db-xref =" SPTREMBL : Q8XGZ9" 

/ translation^ "MFIISSKNMLQKAQHAGYAV 

PAFN I HNLETLQVWETAAEMRS P 

LIVAGTPGTFSYAGMGNIVAIAGDLAREYNLPLA 

I HLDHHESLAD I ESKVMAGI RSVM 

IDGSHFPFEENVALVKSWDFCHRYDTSVEAELG 

RLGG I EDDLWD S KDAL YTNPQQA 

REFVARTGIDSLAVAIGTAHGMYAAEPKLDFERL 

AEIRALVDIPLVLHGASGLPESDI 

RQAISLGVCKVNVATELKIAFSDALKEYFLQNPK 



misc- feature 73766 . . 74614 



misc-f eature 73979 . . 74014 



misc-f eature 74153 . . 74188 



gene 
CDS 



74628. .75542 
74628. .75542 



misc-f eature 



gene 
CDS 



75006. .75392 



75569. .76996 
75569. .76996 



/gene="STY3435" 

/note="Pfam match to entry PF01116 
F-bP-aldolase, 

Fructose-bisphosphate aldolase 

class-II, score 494.60, E-value 

7.4e-145" 

/gene="STY3435" 

/note= n PS00602 

Fructose-bisphosphate aldolase 
class-II signature 1" 
/gene="STY3435" 
/note="PS00806 

Fructose-bisphosphate aldolase 

class-II signature 2" 

/gene="STY3436" 

/gene="STY3436" 

/note= "Similar to Bacillus 

subtilis 1-phosphof ructokinase 

fruk or fruB SW:K1PF-BACSU 

(031714) (303 aa) fasta scores: 

E(): 9.96-28, 31.8% id in 305 aa" 

/codon-start=l 

/transl-table=ll 

/product= "possible carbohydrate 

kinase" 

/protein- id="CAD07776 .1" 

/db-xref ="GI: 16504325" 

/db-xref = n GOA:Q8Z3J8" 

/ db - xr e f = « S PTREMBL : Q8 Z 3 J8 " 

/translation "MIYTLTLNSAIDMNIFSDPL 

QPNIVNRTHHTEFCPNGKGVNVAL 

VLDHFQ I PAH I LG I FGGFTGHY I VES LRTRKMP V 

TPAWVEEPTRINIFIHDGKQEYKL 

VNPGSYIPDECKKQIITIISQLPDAEYLVISGSL 

PQGIESRFYAEIMHICQQKNIGVI 

LDISHPSLRQLLEFKPLLIKPNDEEVKAIFGLTV 

SDDNDAKNTLTTLHALGAQNVLLT 

LGAKGMYFSNGIDYWFCSAPTVDLVSSACAGDAA 

LAAFLSQWLSTGEVEYALSLASAT 

GAD VAS S AGLGQLAA I ETLL S Q I H VRKL 1 1 

/gene="STY3436" 

/note="Pfam match to entry PF00294 

pfkB, pfkB family carbohydrate 

kinase, score 67.00, E-value 

4 . 2e- 2 0 " 

/gene="STY3437" 

/gene="STY3437" 

/note= "Similar to Escherichia coli 
PTS system, fructose-like- 1 IIBC 
component FrvB SW: PTVB-ECOLI 
(P32154) (485 aa) fasta scores: 
E(): 0, 32.4% id in 475 aa. Note, 
like the example given, the 
predicted product of this CDS 
contains only one hydrophilic IIB 
domain. Contains possible membrane 
spanning hydrophobic domains. 
Fasta hit to PTVB-ECOLI (485 aa) , 
32% identity in 4 74 aa overlap 
Paralogue of E. coli fruA 
(PTFB-ECOLI) ; Fasta hit to 
PTFB-ECOLI (563 aa) , 42% identity 
in 471 aa overlap" 
/codon- start =1 
/ trans l-table=ll 
/product="PTS system, sugar 
phosphotransferase enzyme IIBC 
component " 

/protein-id="CAD07777. 1" 

/db-xref ="GI: 16504326" 

/db-xref = " GOA : Q8Z3 J7 " 

/db-xref = " S PTREMBL : Q8 Z3 J7 " 

/ 1 rans lat ion= " MKKI I AVTGCPTGIAHTFMA 

EEALKNAAKKLS VE I KVETNGASG 

VENA I Q PADLVD I AGV I IAADKDVLPDRFNGLPV 



gene 
CDS 



76983. .77789 
76983. .77789 



misc-f eature 77040 . . 77216 



misc-f eature 77118 . . 77168 



misc-f eature 77445 . . 77681 



misc-f eature 77478 . . 77501 



gene 
CDS 



77987. .79258 
77987. .79258 



PIRKGESTTSTEIIEKESLGRQIYKHLMSGVSNM 

LPFWAGGILIAVSLLWGIYSADP 

NSAEYNATAAMLMKIGQQAFSIMVPVFTAYIAFS 

I SGRPGMVAGFVGGLLANTTGAGF 

LGGI IAGFAAGYLMLWVKNRLEGLPRQYEGLKS I 

FIMPLIGVLVIGVLMSLLGQPVAA 

I NNSMMNWLAS LQEANP I LLGI WGAMCS FD FGG 

PWKAAYVTGTLLLGQGNFYFMAG 

VSAACITPPLVIALATTFFPKGFSEEERAAGMVN 

YILGCTHITEGAIPFAAKDPLRVI 

PMMMI AS S I S AVLS YSLRI QVPAPHGGFL I LPLV 

SQPLAWVLCILAGSACGAMMLGLW 

RLWAVRKNSVNTTPVAKAGGQNAAL " 

/gene="STY343 8 M 

/gene="STY3438" 

/note="This CDS is similar to the 

phosphotransferase enzyme IIA and 

HPr (phosphoryl carrier protein) 

domains of PTF family sugar 

transport proteins , e.g. the 

N- terminus of Xanthomonas 

campestris multiphosphoryl 

transfer protein FruB 

SW:PTF1-XANCP (P45597) (837 aa) 

fasta scores: E(): 2.9e-22, 36.0% 

id in 225 aa Paralogue of E. coli 

fruB (PTFA-ECOLI) ; Fasta hit to 

PTFA-ECOLI (3 76 aa) , 3 6% identity 

in 372 aa overlap" 

/codon-start=l 

/ trans l-table=ll 

/product = 11 PTS - transport family 

phosphoryl transfer protein" 

/protein-id="CAD07778 .1" 

/db-xref="GI: 16504327" 

/db-xref="GOA:Q8Z3J6" 

/db-xref = " SPTREMBL : Q8Z3 J6 " 

/ 1 rans lat ion= " MQLCEHDI FI SDERLDKVTA 

LHRWEKLSAAGNTTPDYLRGMLD 

REAQISTYLGNGIAIPHGTPESRDAVLQTGVKVI 

VFRHGVDWGDGNTAYLVTG I AARS 

NEHLE I LRQLTRVLSDDAI LQALAKAES PSQVLA 

LLTGSTTNTPAAMELHEGEQATFV 

I HNPHGLHARP S AVLVKF I KQ FQSHI TVENLDNA 

SGPVDGKNLMRWSLGAKKGHRLL 

FRAQGED AQQ ALRE I GEL I AS GAGEM I T VP VTP P 

PEVMQPKRSWLSRLFN " 

/gene="STY343 8 n 

/note="Pfam match to entry PF003 59 
PTS-EIIA-2, 

phosphoenolpyruvate -dependent 
sugar phosphotransferase system, 
EIIA 2, score 79.50, E-value 
6 . le-21" 
/gene="STY3438" 

/note='»PS00372 PTS EIIA domains 
phosphorylation site signature 2" 
/gene="STY3438" 

/note="Pfam match to entry PF00381 
PTS -HPr, PTS HPr component 
phosphorylation sites, score 
115.00, E-value 1.5e-30". 
/gene="STY3438" 

/note="PS0036 9 PTS HPR component 

histidine phosphorylation site 

signature" 

/gene="STY3439" 

/pseudo 

/gene="STY3439" 

/note= "Similar to Escherichia coli 
putative tagatose 6 -phosphate 
kinase gatz SW:GATZ-ECOLI () (4 20 
aa) fasta scores: E(): 0, 76.1% id 
in 331 aa. Note contains a stop 
codon after codon 331. The 



believed to be correct" 
/pseudo 

/codon- s tart =1 

/transl-table=ll 

/product = "putative sugar kinase 

(pseudogene) " 

/gene="STY3441" 

/note= " synonym : gatA" 

/gene="STY3441" 

/note="Orthologue of E. coli gatA 

(PTKA-ECOLI) ; Fasta hit to 

PTKA-ECOLI (150 aa) , 63% identity 

in 150 aa overlap" 

/codon- start =1 

/transl-table=ll 

/product="PTS system, 

galactitol-specif ic IIA component" 

/protein-id="CAD07780 . 1" 

/db-xref ="GI : 16504328 " 

/db-xref="GOA:Q8Z3J5" 

/db-xref = " SPTREMBL : Q8Z3 J5 " 

/translation= " MSQLFVRTGITFDSSQQALA 

HIGKEMLAKGWHDSYPQALVERE 

ASFPTGIALERHAVAIPHCEAVHAKSPAIYLIRP 

DKPVMFQQADDDEEIAVSLI IALI 

VENPAAQLKLLRRLFGALQIPDTIEALLSAPDAE 

LAS CFEHKVLTAEQCVQV " 

/gene="STY3442" 

/note= " synonym : gatB " 

/gene="STY3442" 

/note="Orthologue of E. coli gatB 
(PTKB-ECOLI) ; Fasta hit to 
PTKB-ECOLI (94 aa) , 79% identity 
in 94 aa overlap" 
/codon- s tart =1 
/ trans l-table= 11 
/product="PTS system, 
galactitol-specif ic IIB component" 
/protein-id= "CAD07781 .1" 
/db-xref ="GI: 16504329" 
/db-xref="GOA:Q8Z3J4 " 
/db-xref = " SPTREMBL : Q8Z3 J4 " 
/translation= " MKRKVI VACGGAVATSTMAA 
EEIKELCDANHIELDLVQCRVTEI 
ET YMDGADL I CTTARVDRAFGD I PWHGMP FVS G 
VGIEALQQKILSILMG" 
/gene="STY3443" 
/note= " synonym : gatC" 
/gene="STY3443" 

/note=" Fasta hit to SGCC-ECOLI 
(437 aa) , 43% identity in 432 aa 

overlap Orthologue of E. coli gate 
(PTKC-ECOLI) ; Fasta hit to 

PTKC-ECOLI (4 51 aa) , 85% identity 

in 44 6 aa overlap. Contains 

possible membrane spanning 

hydrophobic domains . 11 

/codon- s tart =1 

/transl-table=ll 

/product="PTS system, 

galactitol-specif ic IIC component " 

/protein- id="CAD07782 . 1" 

/db-xref ="GI: 16504330" 

/db-xref ="GOA:Q8Z3J3 " 

/db-xref =" SPTREMBL :Q8Z3J3 " 

/translation "MFSEIMRYILDLGPTVMLPL 

V I I VF S KLLGMKLGD C F KS GLH I G 

I GFVG I GLVI GLMLD S I GPAAKAMAEHFQ I NLHV 

IDVGWPGSSPMTWASQIALVAIPV 

AIGVNVLMLVTRMTRVVNVD I WNI WHMTFTGAML 

HLATGSYWLGILGVWHAAFVYKL 

GDWFAKDTRD YFGLEGI AI PHGS S AYLS PVAVLV 

DTIIEKIPGLNRIHFSADDVQKRF 

GPFGEPVTVGFVMGLVIGVLiAGYDTKAVLQLAVK 

TAAVMLLMPRV I KP I MDGLTP I AK 



LIFIPLTIL I AVLVPGNQVLP FGD 
LATIGFFIAMAVAVHQGNLFRTLISGVIIMGITL 
WIATQT I GLHTQLAANAGALKAGA 
QVASLDQGGS P I TWLL I QLFTWQN I VGFAVI AI I 
YLAGVLLTWRRARQFVAAEKATAL QQSQIAS" 
/gene="STY3444" 
/note= " synonym : gatD " 
/gene="STY3444 n 

/note=" Fasta hit to YDJJ-ECOLI 
(347 aa), 32% identity in 338 aa 
overlap Orthologue of E. coli gatD 
(GATD-ECOLI) ; Fasta hit to 
GATD -E COL I (346 aa) , 68% identity 
in 344 aa overlap" 
/codon- start =1 
/ transl-table=ll 

/product ="galactitol-l -phosphate 

dehydrogenase " 

/protein-id="CAD07783 .1" 

/db-xref="GI: 16504331" 

/db-xref = "GOA: Q8Z3 J2 " 

/ db - xr e f = " S PTREMBL : Q 8 Z 3 J2 " 

/translation^ "MKSWIHAEGDVRVEERPLP 

QLQAEDD VLVKWS SGLCGSD I PR 

IFAQGAHYYPITLGHEFSGYVESYGTGVTDMQPG 

DAVACVPLLPCFHCPQCERGYFSL 

CKQYQFVGSRSEGGNAEYVWKRANLFRLPSDMP 

I EDGAF I E P I TVGLHAFHLAQGCE 

GKNVI IVGAGTIGLLALQCARELGARSVTAIDIN 

PQKLELAKALGATHTCNSREMTAD 

DIQTALSDIQFDQLVLETAGTPQTVSLAIDITGP 

RAQLALVGTLHHDLTLTTRTFGLI 

LRKELTLLGSWMNYSAPWPGEEWETAARLLAEKR 

LQLT P L I AHRGDAE S FAE AVKALN 

GAPMQGKILLQLS" 

/gene="STY3444" 

/note="Pfam match to entry PF00107 
adh-zinc, Zinc-binding 
dehydrogenases, score 285.90, 
E-value 5.2e-82" 
/gene="STY3444" 

/note="PS00059 Zinc -containing 
alcohol dehydrogenases signature" 
/gene="STY3445" 
/note= " synonym : gatR" 
/gene="STY3445" 

/note=" Fasta hit to SRLR-ECOLI 
(257 aa) , 37% identity in 257 aa 
overlap Fasta hit to YGBI-ECOLI 
(265 aa) , 32% identity in 253 aa 
overlap Fasta hit to YCIT-ECOLI 
(249 aa) , 31% identity in 261 aa 
overlap Fasta hit to AGAR-ECOLI 
(269 aa) , 36% identity in 254 aa 
overlap Fasta hit to FUCR-ECOLI 
(243 aa) , 31% identity in 236 aa 
overlap Fasta hit to GLPR-ECOLI 
(252 aa) , 32% identity in 241 aa 
overlap Orthologue of E. coli 
gatR- 2 (GATR-ECOLI) ; Fasta hit to 
GATR- E COL I (2 59 aa) , 73% identity 
in 257 aa overlap" 
/ codon- start =1 
/transl- tableau 

/product="galactitol utilization 
operon repressor" 
/protein-id-"CAD07784 .1" 
/db-xref ="GI: 16504332" 
/db-xref ="G0A:Q8Z3J1" 
/db-xref = 11 SPTREMBL : Q8 Z3 Jl " 
/translation " MNS FERRNKI VDL INTQGS V 
LVMDLSNT FG I S EVT I RADLRLLE 
EKGLVTRFHGGAAKPGSHLAEGDNQEVILEDRYQ 
LASDPKKRIAQAAAAMVEEGMTI I 
LDSGSTTLLIAEALARKSNITVITNSLPAAFTLS 



misc- feature 

misc- feature 

gene 
CDS 



82642. .83334 



82642. .82746 



complement (83 558 



IAERSLHGISADVMFVGADGIDATNGITTFNEGY 

S ISGVMAAAAHKVI AVLDATKFNR 

RGFNQ VLPMDK I DCVI TDDT I S KQDKAALAKTGV 

ELMIV" 

/gene="STY3445" 

/note="Pfam match to entry PF00455 
deoR, Bacterial regulatory 
proteins, deoR family, score 
255.80, E-value 5.8e-73" 
/gene="STY3445" 
/note="PS00894 Bacterial 
regulatory proteins, deoR family 
signature " 
84421 /gene="STY3446" 



complement (83558. .84421 /gene="STY3446" 



) 



misc-f eature 



misc- feature 



gene 
CDS 



complement (83780 



complement (84116 
) 



84485. .86536 
84485. .86536 



/note="Orthologue of E. coli yraL 
(YRAL-ECOLI) ; Fasta hit to 
YRAL -E COL I (286 aa) , 97% identity 
in 285 aa overlap" 
/codon-start=l 
/transl-table=ll 

/product = " conserved hypothetical 
protein" 

/protein-id="CAD07785 .1" 
/db-xref ="GI : 165043 33" 
/db-xref ="G0A:Q8Z3 JO" 
/db-xref = " SPTREMBL : Q8Z3 JO " 
/ t rans lat ion= "MKQNESADNSQGQLFI VPTP 
I GNLAD I TQRALE VLQAVDL I AAE 
DTRHTGLLLQHFGINARLFALHDHNEQQKAETLV 
AKLKEGQNIALVSDAGTPLINDPG 
YHLVRTCREAGIRWPLPGPCAAITALSAAGLPS 
DRFCYEGFLPAKSKGRRDALKAIE 
AEPRTL I F YES THRLLDS LEDMVAVWGESRYWL 
ARELTKTWETIHGAPVGELLAWVK 
EDENRRKGEMVL I VEGHKAQEDDLPADALRTLAL 
LQAELPLKKAAALAAEIHGVKKNA 
LYKYALAQQEE" 
84385 /gene="STY3446" 

/note="Pfam match to entry PF00590 
TP-methylase , Tetrapyrrole 
( Cor r in/ Porphyrin) Methylases . , 
score 239.80, E-value 3.8e-68" 
84151 /gene="STY3446" 

/note="PS01296 Uncharacterized 
protein family UPF0011 signature" 
/gene="STY3447" 
/gene="STY3447" 

/note="Orthologue of E. coli yraM 
(YRAM-ECOLI) ; Fasta hit to 
YRAM-ECOLI (678 aa) , 79% identity 
in 684 aa overlap. Contains a 
possible N-terminal signal 
sequence . " 
/ codon- start =1 
/trans l-table=ll 
/product= "possible exported 
protein" 

/protein-id="CAD07786 .1" 

/db-xref ="GI : 16504334 " 

/db-xref =" SPTREMBL :Q8Z3 19" 

/ 1 rans lat ion= 11 MVPSTFSRLNAARALPWLA 

ALLFAGCGTQAPDQSAAYMQGSAQ 

ADS AFYLHQMQQS ADDS KTNWQLLA I HALLKEGK 

S QQ AVE L FNQ P PQNLNDTQRREQS 

LLAVE I KLAQKDVAGAQALLDKLKPADFAPHQQA 

RYWQAQIVASQGRPSLTLLRALIA 

QEPLLAAKEKQKNIDATWQALSAMTPDQARTLVI 

NADENVLQGWLDLQRVWFDNRNDP 

DMLKAGIADWQKRYPQNPGAKMLPTQLVNVQRFK 

PASTSKIALLLPLNGQAAVFGRTI 



misc- feature 

gene 
CDS 



84698 . .84721 

86494 . .86889 
86494 . .86889 



misc- feature 



gene 
CDS 



86557. .86841 



86911. .87501 
86911. .87501 



QPQMTNGVAS PSQAS VRDLTDDAP 

SQSATPVSAPQTPPAQPATASAPADPSAELKIYD 

TSSQPLDQVLAQVQQDGAS I WGP 

LLKNNVEALMKSNTPLNVLALNQPETVRSFPNIC 

YFALSPEDEARDAAHHIYEQGKQS 

PLLLIPRSALGDRVANAFTQEWQKLGGGIVLQQK 

FGSVAELKMGVNGGAGIALTGSPV 

AAS VPAQ PGVT I GGLT I PAP PTDAQ I TGGGRVDA 

VYILATPEEIGFIKPMIAMRNGTQ 

SGATLYASSRSAQGTSGPDFRLEMEGLQYSEIPM 

LAGGNTPLMQQALSAVHNDYSLAR 

MYAMGVDAWTLANHFSQMRQVQGFEINGNTGALT 

ASPDCVINRKLSWLKYQQGEIVPA S" 

/gene= M STY3447 n 

/note="PS00017 ATP/GTP-binding 
site motif A (P-loop) " 
/gene= n yraN n 

/note= " synonym : STY344 8 11 
/gene="yraN" 

/note=" Similar to Escherichia coli 
hypothetical 14.8 kDa protein in 
agai-mtr intergenic region yraN 
SW:YRAN-ECOLI (P45465) (131 aa) 
fasta scores: E(): 0, 82.4% id in 
131 aa, and to Haemophilus 
influenzae hypothetical protein 
Hil656 hil656 SW: YRAN-HAEIN 
(P45300) (119 aa) fasta scores: 
E(): 4e-19, 53.2% id in 109 aa, 
and to Xylella fastidiosa 
hypothetical protein Xf0554 xf0554 
TR:Q9PFV3 (EMBL : AE003 902 ) (121 aa) 
fasta scores: E(): 3.9e-17, 49.1% 
id in 116 aa Similar to the 
C- terminal of E. coli 
SW : YRAN - ECOLI " 
/codon- start =1 
/transl-table=ll 

/product =" conserved hypothetical 
protein" 

/protein- id= " CAD0 7 78 7 . 1 " 

/ db-xref ="GI: 16504335" 

/db-xref="SWISS-PROT:Q8Z3I8" 

/ 1 rans lat ion= " MAQI PARGDCSRQLTRKQAG 

DAWEAAARLWLES KGLRF I AANVR 

ERGGE I D L I MRDGKT T VFVE VR YRRS GL YGGAAA 

S VTRS KQHKLLHT ARL WLARQNGS 

FDTVDCRFDVLAFTGNEIEWFRDAFNDHS " 

/ gene = " yraN" 

/note="Pfam match to entry PF02021 
UPF0102, Uncharacterised protein 
family UPF0102, score 192.20, 
E-value 8.1e-54" 
/gene="STY344 9" 
/gene="STY3449" 

/note= "Similar to Methanococcus 
jannaschii probable phosphoheptose 
isomerase lpca or gmna or mjl335 
SW:LPCA-METJA (Q58731) (187 aa) 
fasta scores: E(): 3.3e-27, 42.5% 
id in 186 aa Fasta hit to 
LPCA-ECOLI (192 aa) , 42% identity 
in 166 aa overlap Orthologue of E. 
coli yraO (YRAO-ECOLI) ; Fasta hit 
to YRAO-ECOLI (196 aa) , 98% 
identity in 194 aa overlap" 
/codon- start =1 
/ trans l-table= 11 

/product= "probable phosphoheptose 
isomerase" 

/protein-id= "CAD07788 .1" 

/db-xref ="GI: 16504336" 

/db-xref="GOA:Q8Z3I7" 

/db-xref = " SPTREMBL : Q8 Z3 17 " 

/ 1 rans lat ion= " MLERIKVCFTES IQTQIAAA 



87013. .87489 



87511. .88086 
87511. .88086 



87535. .87567 



complement (88153 



LCCGNGTSAANAQHFAASMINRFETERPSLPAIA 
LNTDNWLTAIANDRLHDEVYAKQ 
VRALGHAGDVLLAI STRGNSRD I VKAVEAAVTRD 
MT I VALTGYDGGELAGLLGPQDVE 
IRIPSHHSARIQEMHMLTVNCLCGLIDNTLFPHQ 
DD" 

/gene="STY344 9 M 

/note="Pfam match to entry PF013 8 0 

SIS, SIS domain, score 157.10, 

E-value 3.1e-43" 

/gene= n STY3450 M 

/gene="STY3450" 

/note="Fasta hit to OSMY-ECOLI 
(201 aa) , 32% identity in 183 aa 
overlap Orthologue of E. coli yraP 
(YRAP-ECOLI) ; Fasta hit to 
YRAP-ECOLI (191 aa) , 93% identity 
in 191 aa overlap. Contains a 
possible N-terminal signal 
sequence . " 
/codon- start=l 
/transl-table=ll 
/product= "possible lipoprotein" 
/protein-id="CAD07789. 1" 
/db-xref ="GI : 16504337" 
/db-xref = " SPTREMBL : Q8XG4 7 " 
/ 1 rans lat ion= " MKAFSPLAVLI SALLLQGCV 
AAAWGTAAVGTKAATDPRSVGTQ 
VDDGTLELRVS S ALS KDEQ I KKETR INVTAYQGK 
VLLVGQSPNSELSARAKQIAMGVE 
GTTEVYNE I RQGQP IGLGTASNDTW I TTKVRSQL 
LTSDQVKSSNVKVTTENGEVFLLG 
LVTEREGKAAAD I ASRVSGVKRVTTAFTYI K » 
/gene="STY3450" 
/note="PS00013 Prokaryotic 
membrane lipoprotein lipid 
attachment site" 
88788 /gene="STY3451" 



complement (88153 . . 88788 /gene="STY3451 n 



) 



88919. .89437 
88919. .89437 



/note= "Orthologue of E. coli yraR 
(YRAR-ECOLI) ; Fasta hit to 
YRAR-ECOLI (226 aa) , 88% identity 
in 210 aa overlap. Note lacks the 
N-terminal 15 amino acids of the 
E. coli orthologue." 
/codon- start=l 
/transl -table=ll 

/product =" conserved hypothetical 
protein" 

/protein-id="CAD07790 .1" 

/db-xref ="GI: 16504338" 

/ db - xr e f = " S PTREMBL : Q8 Z 3 1 6 " 

/ 1 rans 1 a t i on= " MS QVL I TGATGLVGGHLLRM 

LINTPQVSAIAAPTRRPLTDIVGV 

YNPHDPQLTDALAQVTDPVDIVFCCLGTTRREAG 

S KAAF I HAD YTLWDTALTGRRLG 

AQHML WS AMGANAH S P F F YNRVKGEME E AL I AQ 

NWPRLTIARPSMLLGDRTTRRVNE 

TLFAPLFRLLPGNWKS I D ARD VARAMLAE AL E PA 

QEGVT I LTS S QLREKAG " 

/gene="STY3452" 

/gene="STY3452" 

/note=" Similar to several 

including: Bacillus subtilis 

general stress protein 18 yfkM 

SW:GS18-BACSU (P80876) (171 aa) 

fasta scores: E(): 0, 64.9% id in 

168 aa, and to Pyrococcus furiosus 

protease I pfpl SW: PFPI-PYRFU 

(Q51732) (166 aa) fasta scores: 
E(): 6.5e-24, 47.9% id in 167 aa 
Orthologue of E. coli yhbO 

(YHBO-ECOLI) ; Fasta hit to 



in 172 aa overlap" 

/codon-start=l 

/transl-table=ll 

/product =" conserved hypothetical 
protein" 

/protein- id= " CADO 7 791.1" 

/ db-xref ="GI: 16504339" 

/db-xref = " SPTREMBL : Q8XH07 " 

/ translat ion= "MSKKIAVLITDEFEDSEFTS 

PAAEFRQAGHEVI T I EKEAGKTVK 

GKKGEASVTIDKAIDDVRPDEFDALLLPGGHSPD 

YLRGDSRFVDFTRDFVNSGKPVFA 

I CHGPQLL I S ADVIRGRKLTAVKP I I IDVKNAGA 

EFYDQEVWDKDQLVTSRTPDDLP 

AFNREALRLLGA" 

88928. .89386 /gene="STY3452 " 

/note="Pfam match to entry PF01965 
ThiJ, ThiJ/PfpI family, score 
296.00, E-value 4.8e-85" 

complement (89417. .89860 /gene="STY3453 " 

complement (89417. .89860 /gene="STY3453 " 

/note="Orthologue of E. coli yhbP 
(YHBP-ECOLI) ; Fasta hit to 
YHBP-ECOLI (147 aa) , 84% identity 
in 147 aa overlap" 
/codon-start=l 
/transl-table=ll 

/product=" conserved hypothetical 
protein" 

/protein-id=" CAD07792 . 1" 

/db-xref ="GI: 16504340" 

/db-xref = "SPTREMBL : Q8XEW3 » 

/ 1 rans lat ion= " MDTLTAI GRWLAKQH WTWC 

VHH E GEL WCANAF YL FDAQNVAL Y 

LLTDD KTRHAQM S GAC AP VAGT VNGQ P KT VAR I R 

GVQFKGEIRRLEGQESDAARKAYL 

RRF PVARVL PAPVWE I RLDE I KFTDNTLGFGKKL 

HWLRDSRAQQA" 

89898. .90215 /gene="STY3454 " 

89898. .90215 /gene="STY3454 " 

/note="Orthologue of E. coli yhbQ 
(YHBQ-ECOLI) ; Fasta hit to 
YHBQ-ECOLI (10 0 aa) , 81% identity 
in 100 aa overlap" 
/codon-start=l 
/transl-table=ll 

/product=" conserved hypothetical 
protein" 

/protein- id="CAD07793 .1" 
/ db-xref ="GI: 16504341" 
/db-xref = "GOA : Q8XGW2 11 
/db-xref =" SWISS - PROT : Q8XGW2 " 
/ 1 rans lat ion= » MLMATMTPWYLYLIRTADNA 
L YTG I TTD VARR YRQHQTGKGAKA 
LRGKGELTLAF AAQ VGDRS LALR I E YR I KQLTKR 
QKERLVTEREAFEALLSSLQTPVL KND 11 
complement (90202. .90705 /gene= "STY34 55 " 

complement (90202. .90705 /gene="STY3455" 

/note="Similar to Escherichia coli 
hypothetical protein YhbS 
SW:YHBS-ECOLI (P45473) (167 aa) 
fasta scores: E() : 0, 96.4% id in 
167 aa and to Streptomyces 
coelicolor putative 
acetyltransrerase SCF56.14C 
TR:Q9RD52 (EMBL : AL133424 ) (173 aa) 
fasta scores: E(): 7.7e-07, 30.9% 
id in 165 aa Orthologue of E. coli 
YHBS-ECOLI; Fasta hit to 
YHBS-ECOLI (167 aa) , 96% identity 
in 167 aa overlap" 



misc- feature 



gene 
CDS 



complement (90337 . 



complement (90699 . 
complement (90699 . 



misc-f eature 



gene 
CDS 



complement (90816 , 



91440. .92435 
91440. . 92435 



misc-f eature 



91659. .92432 



/ trans 1- table=ll 
/product =" putative 
acetyl trans f erase " 
/protein-id= "CAD07794 . 1" 
/db-xref ="GI: 16504342" 
/db-xref="GOA:Q8XF87" 
/db-xref = " SPTREMBL : Q8XF8 7 " 
/ 1 rans la t ion= " ML IRVE I P IDAPGIDALLRR 
S FESDAEAKLVHDLREDGFLTLGL 
VATDDEGQWGYVAFS PVDVQGEDLQWVGMAPLA 
VDEKYRGQGLARQLVYEGLDSLNE 
FGYAAWTLGDPALYSRFGFELAAHYDLHCRWPG 
TESAFQVHRLAEDALEGVTGLVEY HDHFNRF" 
.90561 /gene="STY3455" 

/note="Pfam match to entry PF00583 
Acetyltransf , Acetyltransf erase 
(GNAT) family, score 57.20, 
E-value 3.6e-13" 
.91223 /gene="STY3456" 

.91223 /gene="STY3456" 

/note="Orthologue of E. coli yhbT 
(YHBT-ECOLI) ; Fasta hit to 
YHBT-ECOLI (174 aa) , 91% identity 
in 174 aa overlap" 
/ codon-start=l 
/transl-table=ll 

/product =" conserved hypothetical 
protein" 

/prot e in- id= " CAD 077 95.1" 
/db-xref ="GI : 16504343" 
/db-xref="GOA:Q8Z3I5" 
/ db - xr e f = " S PTREMBL : Q 8 Z 3 1 5 " 
/ 1 rans lat ion= " MLD KLR S RL VHAG P S LMS VP 
VKLTPFALKRQVLEQVLSWQFRQA 
LADGELEFLEGRWLS IHVRDIDLKWYTTVENEKL 
I VSQQADADVS FS ADASDLLMI AA 
RKQDPDTLFFQRRLVIEGDTELGLYVKNLMDAIE 
LEQMP KALR I MLLQLAD F VE AGMK 
NSPETKQTSVGEPC" 
.91136 /gene="STY3456" 

/note="Pfam match to entry PF02 036 

SCP2, SCP-2 sterol transfer 

family, score 101.00, E-value 

2 . 3e-26 " 

/gene="STY3457" 

/gene="STY3457" 

/note="Orthologue of E. coli yhbU 
(YHBU-ECOLI) ; Fasta hit to 
YHBU-ECOLI (331 aa) , 97% identity 
in 3 31 aa overlap" 
/ codon- s tart = 1 
/transl-table=ll 
/product= "putative protease" 
/protein-id="CAD07796. 1" 
/db-xref ="GI: 16504344" 
/db-xref = " GOA : Q8XEV5 " 
/db-xref = "SPTREMBL : Q8XEV5 " 
/ 1 rans la t ion= " MELLCPAGNLPALKAAI ENG 
ADAVYIGLKDDTNARHFAGLNFTE 
KKLQEAVSFVHQHRRKLHIAINTFAHPDGYARWQ 
RAVDMAAQLGADAL I LADLAMLE Y 
AAERYPHIERHVSVQASATNEEAIRFYHRNFDVH 
RWLPRVLS IHQVKQLARVTPVPL 
EVFAFGS LC IMAEGRC YLS S YLTGES PNTVGACS 
PARFVRWQQTPQGLESRLNDVLID 
RYQDGENAGYPTLCKGRYLVDGERYHALEEPTSL 
NTLELLPELMAANIASVKIEGRQR 
SPAYVSQVAKVWRQAIDRCKAAPQNFVPQRDWME 
TLGAMSEGTQTTLGAYHRKWQ " 
/gene="STY3457" 

/note="Pfam match to entry PF0113 6 



U32, score 519.00, E-value 
3 . 4e-152 11 
/gene="STY3457" 

/note="PS01276 Peptidase family 
U3 2 signature" 
/gene= n STY3458" 
/note= " synonym : yhbV" 
/gene= n STY3458" 

/note="Orthologue of E. coli yhbV 
(YHBV-ECOLI) ; Fasta hit to 
YHBV-ECOLI (298 aa) , 91% identity 
in 2 92 aa overlap" 
/codon-start=l 
/transl-table=ll 

/product =" conserved hypothetical 
protein" 

/protein- id= " CAD07 7 97 . 1 " 

/db-xref ="GI : 16504345" 

/db-xref = " SPTREMBL : Q8Z3 14 " 

/ 1 rans lat ion= " MKYSLGPVLYYWPKETLEDF 

YQQAAKSSADI I YLGEAVCSKRRA 

TKVGDWLEMAKSLAASGKQVALSTLALVQASSEL 

SELKRYVDNGDFLLEASDLGWNL 

CAERKLPFVAGHALNCYNAVTLRRLLKEGMVRWC 

MPVELSRDWLVNLLNQCDELGIRN 

QFEVEVLSYGHLPLiAYSARCFTARSEDRPKDECE 

TCCIKYPNGRDVLSQENQQVFVLN 

GIQTMSGYVYNLGNELTSMQGLVDIVRLSPLGTE 

TFAMLDAFRANENGGAPLPLAAHS 

DCNGYWKRLAGLELQA " 

/gene="STY3459" 

/gene="STY3459" 

/note="Similar to Escherichia coli 
hypothetical protein YhbW 
SW: YHBW-ECOLI (P45529) (335 aa) 
fasta scores: E(): 0, 94.9% id in 
33 5 aa and to the N- terminus of 
several monooxygenase s e.g. 
Photobacterium leiognathi alkanal 
monooxygenase beta chain luxB 
SW:LXB2-PHOLE (P29239) (326 aa) 
fasta scores: E(): 4.1e-05, 26.4% 
id in 193 aa Orthologue of E. coli 
yhbW (YHBW-ECOLI) ; Fasta hit to 
YHBW-ECOLI (335 aa) , 95% identity 
in 33 5 aa overlap" 
/ codon-start=l 
/transl -table=ll 

/product = "possible monooxygenase " 

/protein-id= "CAD07798 .1" 

/db-xref ="GI : 16504346 " 

/db-xref="GOA:Q8Z3I3" 

/db-xref =" SPTREMBL :Q8Z3 13" 

/ 1 rans 1 a t ion= " MTDKT I PFS VLDLAPI PEGS 

S AKE AFTH S LDLARLAE KRG YHR Y 

WLAEHHNMTGIASAATSVLIGYLAANTTTLHLGS 

GGVMLPNHSPLVIAEQFGTLNTLY 

PGRIDLGLGRAPGSDQPTMRALRRHMSGDIDNFP 

RDVAELVDWFDARDPNPHVRPVPG 

YGEKIPIWLLGSSLYSAQLAAQLGLPFAFASHFT 

PDMLFQALHLYRTQFKPSARLEKP 

YAMVCINI IAADSNRDAEFLFTSMQQAFVKLRRG 

ETGQLP P P I ENMET FWS P S EQ YGV 

QQALSMSLVGDKAKVRHGLVS ILRETQADEIMVN 

GQIFDHQARLHSFDLAMDVKQELL G" 

/gene="STY3459" 

/note="Pfam match to entry PF0 02 96 
bac-luc if erase , Bacterial 
lucif erase, score 7.20, E-value 
0.1" 

95842 /gene="STY3460" 
95842 /gene="STY3460" 

/note=" Fasta hit to TNAB-ECOLI 



overlap Fasta hit to TYRP-ECOLI 
(403 aa) , 35% identity in 401 aa 
overlap Orthologue of E. coli mtr 
(MTR-ECOLI) ; Fasta hit to 
MTR- E COL I (414 aa) , 95% identity 
in 414 aa overlap" 
/codon-start=l 
/transl-table=ll 
/product=" probable amino acid 
permease" 

/protein- id= » CAD07799 . 1 " 
/db-xref ="GI: 16504347" 
/db-xref ="GOA:Q8Z3I2" 
/db-xref = " SPTREMBL : Q8Z3 12 " 
/ translation= "MATLTTTQTSPSLLGGVVII 
GGTI IGAGMFSLPWMSGAWFFWS 
MAALVFTWFCMLHSGLMI LEANLNYR I GS S FDT I 
TKDLLGKGWNWNGI S I AFVLYIL 
T YAY I S AS GS I LHHT FAEMS LNVP ARAAG F AF AL 
LVAFWWLSTKAVSRMTAIVLGAK 
VITFFLTFGSLLGHVQPTTLFNVAESHASYTPYL 
LMTL P F CLAS FG YHGNVP S LMK Y Y 
GKDPRTIVKCLIYGTLLALALYSVWLLGTMGNIP 
RPEFIGIAQKGGNIDVLVQALSGV 
LNSRSLDLLLWFSNFAVASSFLGVTLGLFDYLA 
DLFGFDDSAMGRFKTALLTFLPPM 
IGGLLYPNGFLYAIGYAGLAATIWAAIVPALLAR 
KS RERFGS P KFRVWGGKPM I AL I L 
VFGVGNAV I H I LS S FNLLP VYQ " 
complement (95720. .95770 /gene= "STY3460 " 

/note="PS00594 Aromatic amino 
acids permeases signature" 
complement (95996. .97936 /gene="STY3461" 

complement (95996. .97936 /gene= "STY3461" 

/note=" Similar to Escherichia coli 
ATP -dependent RNA he li case 
cold-shock dead-box protein A 
SW:DEAD-ECOLI () (646 aa) fasta 
scores: E(): 0, 97.7% id in 646 
aa" 

/ codon - s t ar t = 1 
/ transl-table=ll 
/product =" ATP- dependent RNA 
helicase (dead-box protein) " 
/protein-id="CAD07800 .1" 
/db-xref ="GI: 16504348" 
/db-xref ="GOA:Q8Z3 II" 
/ db - xr e f = " S PTREMBL : Q8 Z 3 1 1 " 
/ trans lat ion= " MMS YVD WP PL I LRHT Y YMAE 
FETTFADLGLKAPILEALTDLGYE 
KPSPI QAECI PHLLGGRDVLGMAQTGS GKTAAFS 
LPLLNNLDPELKAPQ I LVLAPTRE 
LAVQVAEAMTD FS KHMRGVNWAL YGGQR YDVQL 
RALRQGPQ I WGT PGRLLDHLKRG 
TLDLS KLSGLVLDEADEMLRMGF I EDVET I MAQ I 
PEGHQTALFSATMPEAIRRITRRF 
MKEPQEVRIQSSVTTRPDISQSYWTVWGMRKNEA 
LVRFLEAEDFDAAI I FVRTKNATL 
EVAEALERNGYNSAALNGDMNQALREQTLERLKD 
GRLD I L I ATDVAARGLD VERI S LV 
VNYDI PMDSES YVHRIGRTGRAGRAGRALLFVEN 
RERRLLRNI ERTMKLT I PEVELPN 
AELLGKRRLEKFAAKVQQQLES SDLDQYRALLAK 
IQPSAEGEELDLETLAAALLKMAQ 
GERPLILPPDAPMRPKREFRDRDDRGPRDRNDRG 
PRGDREERPRRERRDVGDMQLYRI 
EVGRDDGVEVRHIVGAIANEGDISSRYIGNIKLF 
ASHS T I ELP KGMPGE VLQHFTRTR 
I LNKPMNMQLLGD AVPHAGGERRGGGRS F S GERR 
EGGRNFSGERREGGRGDGRRFSGE 
RRESRGPRRDDSTGRRRFGGDA" 
complement (968 66. .97111 /gene="STY3461" 



complement (97217 . 



/note="Pfam match to entry PF00271 
helicase-C, Helicases conserved 
C-terminal domain, score 125.60, 
E-value 9.5e-34" 
97831 /gene= n STY3461" 



complement (97400 97426 



complement (97715 . . 97738 

complement (98064 . . 98948 
complement (98064 . . 98948 



complement (98148 . .9824 9 



complement (98562 . . 98663 



complement (98664 . . 98765 



complement (99058 . . 10119 
3) 

complement (99058 . . 10119 
3) 



/note="Pfam match to entry PF00270 
DEAD, DEAD/DEAH box helicase, 
score 232.80, E-value l.le-72" 
/gene="STY3461" 

/note="PS00039 DEAD-box subfamily 
ATP-dependent helicases signature" 
/gene="STY3461" 

/note="PS00017 ATP/GTP -binding 
site motif A (P-loop) 11 
/gene="STY3462" 

/gene="STY3462" 

/note="Orthologue of E. coli yhbM 
(YHBM-ECOLI) ; Fast a hit to 
YHBM- E COL I (294 aa) , 97% identity 
in 2 94 aa overlap. Contains 3x 
PFAM hits to TPR repeat domain." 
/codon-start=l 
/transl-table=ll 

/product=" conserved hypothetical 
protein" 

/protein-id="CAD07801.1" 

/db-xref ="GI: 16504349" 

/ db - xr e f = " GOA : Q 8 XG7 7 " 

/ db - xr e f = " S PTREMBL : Q8XG77 " 

/ 1 rans lat ion= " MKPFLRWCFVATALTLAGCS 

NSAWRKSEVLAVPLQPTLQQEVIL 

ARMEQ I LAS RALTDD ERAQLL YERG VL YD S LGLR 

ALARNDFSQALAIRPDMPEVFNYL 

GIYLTQAGNFDAAYEAFDSVLELDPTYNYAHLNR 

GIALYYGGRDKLAQDDLLAFYQDD 

PNDPYRSLWLYLVEQKLNEKQAKEALKARFEKSD 

KEQWGWN I VE F YLGD I S E ATLMER 

LKADATDNTSLAEHLSETNFYLGKYYLSLGDLDS 

ATALFKLAVANNVHNFVEHRYALL 

ELSLLGQDQDDLAESDQQ " 

/gene="STY3462" 

/note="Pfam match to entry PF00515 
TPR, TPR Domain, score 11.30, 
E-value 2.9" 
/gene="STY3462" 

/note="Pfam match to entry PF00515 
TPR, TPR Domain, score 3 2.70, 
E-value 8.3e-06" 
/gene="STY3462" 

/note="Pfam match to entry PF00515 
TPR, TPR Domain, score 26.00, 
E-value 0.00088" 
/gene="STY3463" 

/note= 11 synonym : pnp " 
/gene="STY3463" 

/note="Orthologue of E. coli pnp 
(PNP-ECOLI); Fasta hit to 
PNP-ECOLI (711 aa) , 97% identity 
in 711 aa overlap" 
/codon-start=l 
/transl-table=ll 
/product="polynucleotide 
phosphorylase " 
/protein-id="CAD07802 .1" 
/db-xref ="GI: 16504350" 



/db-xref ="SPTREMBL:Q8Z3I0" 
/ 1 rans la t ion= " MLNPI VREFQYGQHTVTLET 
GMMARQATAAVMVSMDDTAVFVTV 
VGQKKAKPGQDFFPLTVNYQERTYAAGRIPGSFF 
RREGRPSEGETLIARLIDRPVRPL 
FPEGFVNEVQVIATWSVNPQVNPDIVAMIGASA 
ALSLSGIPFNGPIGAARVGYINDQ 
YVLNPTQDELKESKLDLWAGTEAAVLMVESEAE 
LLSEDTMLGAWFGHEQQQWIQA 
INDLVKEAGKPRWDWQPEAVNDALNARVAALAES 
RLSDAYRI TDKQERYAQVDVI KS E 
TIEQL I AEDETLDANELGE I LHAI EKNWRSRVL 
AGE PR I DGRE KDM I RGLD VRTGVL 
PRTHGSALFTRGETQALVTATLGTARDAQVLDEL 
MGERTDSFLFHYNFPPYSVGETGM 
VGS PKRRE IGHGRLAKRGVLAVMPDMDKFPYTVR 
WSEITESNGSSSMASVCGASLAL 
MDAGVP I KAAVAGI AMGLVKEGDNYWLSD I LGD 
EDHLGDMD FKVAGS RDG I S ALQMD 
I KI EG I TKE I MQVALNQAKGARLH I LGVMEQAI N 
APRGDISEFAPRIHTIKISTDKIK 
DVIGKGGS VI RALTEETGTT I E I EDDGTVKI AAT 
DGE KAK YA I RR I EE I TAE I E VGR I 
YNSKVTRIVDFGAFVAIGGGKEGLVHISQIADKR 
VEKVTDYLQMGQEVPVKVLEVDRQ 
GRVRLS I KEATEQSQPAAAPEAPASEQAE 11 
complement (99124. .99342 /gene= "STY3463 » 

/note="Pfam match to entry PF00575 
SI, SI RNA binding domain, score 
92.80, E-value 5.2e-24 M 
complement (99385. .99525 /gene = " STY3 4 6 3 » 

/note="Pfam match to entry PF00013 
KH- domain, KH domain, score 47.50, 
E-value 3e-10" 

complement ( 99607 . . 10025 /gene= "STY3463 " 

1) 

/note= u Pfam match to entry PF0113 8 
RNase-PH, 3' exoribonuclease 
family, score 3 01.50, E-value 
le-86" 

complement (100561. .1011 /gene="STY3463 » 
84) 

/note="Pfam match to entry PF0113 8 
RNase-PH, 3' exoribonuclease 
family, score 23 9.00, E-value 
6 6e - 6 8 11 

complement (10143 5. .1017 / gene= " STY34 64 " 
04) 

/note= " synonym : rpsO " 
complement (101435. .1017 /gene= "STY3464 " 
04) 

/note="Orthologue of E. coli rpsO 
(RS15-ECOLI) ; Fasta hit to 
RS15-ECOLI (88 aa) , 98% identity 
in 88 aa overlap" 
/codon-start=l 
/transl- table=ll 
/product ="3 OS ribosomal subunit 
protein S15 n 

/protein-id="CAD07803 . 1" 

/db-xref ="GI: 16504351" 

/db-xref = "GOA : Q8XFF9 11 

/db-xref = "SWISS-PROT : Q8XFF9 " 

/ trans lat ion= " MSLSTEATAKI VSEFGRDAN 

DTGSTDVQVALLTAQINHLQGHFA 

EHKKDHHSRRGLLRMVSQRRKLLDYLKRKDVARY 

TAL I ERLGLRR " 

complement (101441. .1016 /gene="STY3464" 

3 8) 

/note="Pfam match to entry PF00312 
Ribosomal -S15, Ribosomal protein 
S15, score 133.80, E-value 
1.7e-36" 



qene complement (101855 . .1027 

99) 

CDS complement (101855. .1027 

99) 



misc-f eature complement (102260 . . 1027 

12) 



qene complement (102799 . . 1032 

00) 

CDS complement (102 799. .1032 

00) 



misc-feature complement (102862 . .1031 

82) 



misc-feature complement (102901. . 1029 

66) 



gene complement (103421 . .1060 

99) 

CDS complement (103421. .1060 



/note="PS003 62 Ribosomal protein 

S15 signature" 

/gene="STY3465" 

/note= " synonym : truB " 
/gene="STY3465" 

/note="Orthologue of E. coli truB 
(TRUB-ECOLI) ; Fasta hit to 
TRUB-ECOLI (314 aa) , 94% identity 
in 314 aa overlap " 
/codon- start =1 
/transl-table=ll 
/ product = " tRNA pseudouridine 55 
synthase (psi55 synthase) (p3 5 
protein) " 

/protein-id= "CAD07804 .1" 

/db-xref="GI: 16504352" 

/db-xref="GOA:Q8Z3H9" 

/db-xref = " SPTREMBL : Q8Z3H9 " 

/translation "MSRPRRRGRDIHGVLLLDKP 

QGMS SNDVLQKVKRI YNANRAGHT 

GALDPLATGMLPICLGEATKFSQYLLDSDKRYRV 

IARLGQRTDTSDADGQIVQERPVT 

FSAEQLASALETFRGDIEQIPSMYSALKYQGRKL 

YE YARQG I E VPREARP I TVYELLF 

IRHEGNELELEVHCSKGTYIRTIIDDLGEKLGCG 

AHVTYLRRLTVSKYPVDRMVTLEH 

LQTLVAQAEQQGVPAAQLLDPLLMPMDSPASDYP 

WNLPLTSSVYFKNGNPVRTTGAP 

LKGLVRVTEGEDDKFIGMGEIDDEGRVAPRRLW 

EYPA" 

/gene= n STY3465" 

/note="Pfam match to entry PF01509 
TruB-N, TruB family 
pseudouridylate synthase (N 
terminal domain), score 326.70, 
E-value 2.7e-94" 
/gene="STY3466" 

/note= 11 synonym : rbf A" 
/gene="STY3466" 

/note="Orthologue of E. coli rbf A 
(RBFA-ECOLI) ; Fasta hit to 
RBFA-ECOLI (132 aa) , 96% identity 
in 132 aa overlap" 
/codon- start =1 
/transl -table=ll 

/product="ribosome -binding factor 

A (P15B protein) " 

/protein-id="CAD07805. 1" 

/db-xref ="GI : 16504353 " 

/db-xref="GOA:Q8Z3H8" 

/db-xref="SWISS-PROT:Q8Z3H8" 

/ 1 rans lat ion= " MAKEFGRPQRVAQEMQKEI A 

L I LQRE I KD PRVGMMTTVSGVEMS 

RDLA Y AKVF VT F LNDQD E AAVKNG I KALQ E AS G F 

IRSLLGKAMRLRIVPELTFFYDNS 

LVEGMRMSNLVTNWKHDEERRVNPDDSKED » 

/gene="STY34 66" 

/note="Pfam match to entry PF02033 
RBFA, Ribosome -binding factor A, 
score 222.50, E-value 6.4e-63" 
/gene="STY34 66" 

/note="PS01319 Ribosome -binding 
factor A signature" 
/gene="STY3467" 

/note= " synonym : inf B" 
/gene="STY3467" 



misc- feature 



misc- feature 



misc- feature 



misc- feature 

gene 
CDS 



complement (103451 . 
52) 



complement (103508 
76) 



complement (103 898 
29) 



complement (104879 . 
02) 



complement (106124 
26) 

complement (106124 
26) 



/note= M Orthologue of E. coli infB 
(IF2-ECOLI) ; Fasta hit to 
IF2-ECOLI (890 aa) , 96% identity 
in 892 aa overlap" 
/codon-start=l 
/ 1 r ans l-table=ll 

/product= "protein chain initiation 
factor 2" 

/protein-id="CAD07806 .1" 

/db-xref =»GI : 165043 54 " 

/db-xref="GOA:Q8Z3H7" 

/db-xref = " SWISS -PROT : Q8Z3H7 " 

/ 1 r ans lat i on= " MTDLTLKALAAERQVS VDRL 

VQQFADAGIRKSADDSVSAQEKQT 

LLAHLNREAVSGPDKLTLQRKTRSTLNIPGTGGK 

S KS VQ I EVRKKRT F VKRD PQ E AER 

LAAEEQAQREAEEQARREAEEQAKREAQQKAERE 

AAEQAKREAAEKAKREAAEKDKVS 

NQQTDDMTKTAQAEKARRENEAAELKRKAEEEAR 

RKLEEEARRVAEEARRMAEENKWT 

ATPEPVEDTSDYHVTTSQHARQAEDENDREVEGG 

RGRGRNAKAAR P AKKGKHAE S KAD 

REEARAAVRGGKGGKRKGSSLQQGFQKPAQAVNR 

D WI GET I TVGELANKMAVKGS QV 

I KAMMKLGAMAT I NQV I DQETAQLVAEEMGHKVI 

LRRENELEEAVMSDRDTGAAAEPR 

APWTIMGHVDHGKTSLLDYIRSTKVASGEAGGI 

TQH I GAYHVE TDNGM I T F LD T P GH 

AAFTSMRARGAQATD I WL WAADDGVMPQT I E A 

IQHAKAAGVPVWAVNKIDKPEAD 

PDRVKNELSQYGILPEEWGGESQFVHVSAKAGTG 

IDELLDAILLQAEVLELKAVRKGM 

ASGAVI ES FLDKGRGPVATVLVREGTLHKGD I VL 

CGFEYGRVRAMRNELGQEVLEAGP 

S I PVE I LGLSGVPAAGDEVTWRDEKKAREVALY 

RQGKFREVKLARQQKSKLENMFVN 

MTEGEVHEVNIVLKADVQGSVEAISDSLLKLSTD 

EVKVKI IGSGVGGITETDATLAAA 

SNA I L VGFNVRAD AS ARKV I E S E S LDLR Y YS V I Y 

NLIDEVKAAMSGMLSPELKQQI IG 

LAEVRDVFKSPKFGAIAGCMVTEGTIKRHNPIRV 

LRDNWIYEGELESLRRFKDDVNE 

VRNGME CG I GVKN YND VRVGDM IEVFEIIEI QRT 

IA" 

1038 /gene="STY3467" 

/note="Pfam match to entry PF02131 
IF2, Initiation factor 2, score 
311.60, E-value 9e-90" 
1035 /gene="STY3467" 

/note="PS01176 Initiation factor 2 
signature 11 
1049 /gene="STY3467" 

/note="Pfam match to entry PF00009 
GTP-EFTU, Elongation factor Tu 
family, score 262.10, E-value 
5.5e-77" 
.1049 /gene="STY3467" 

/note="PS00017 ATP/GTP -binding 
site motif A (P-loop) " 
,1076 /gene="STY3468 n 

/ note= " synonym : nusA" 
,1076 /gene="STY3468" 

/note="Orthologue of E. coli nusA 
(NUSA-ECOLI) ; Fasta hit to 
NUSA-ECOLI (495 aa) , 94% identity 
in 500 aa overlap" 
/codon- start =1 
/transl-table=ll 
/product="L factor" 



misc- feature 



gene 
CDS 



complement (107018 
36) 



complement (107654 
76) 

complement (107654 
76) 



tRNA 

gene 
CDS 



complement (108314 
90) 



108668. .110077 
108668. .110077 



/db-xref="GI: 16504355" 
/db-xref="GOA:Q8Z3H6" 
/ db - xr e f = " S PTREMBL : Q 8 Z 3 H 6 » 
/ 1 rans lat ion= 11 MNKE I LAWEAVSNEKAL PR 
EKIFEALESALATATKKKYEQEID 
VRVEIDRKSGDFDTFRRWLIVEEVTMPTKEITLE 
AARFEDE S LNVGD YVEDQ I ES VT F 
DRITTQTAKQVIVQKVREAERAMWDQFRDQEGE 
I VTGWKKVNRDN I S LE I KS EGMA 
GNAEAVILREDMLPRENFRPGDRIRGVLYAVRPE 
ARGAQL F VTRS KP EML I E L FR I E V 
PEIGEEVIEIKAAARDPGSRAKIAVKTNDKRIDP 
VGACVGMRGARVQAVSTELGGERI 
D I VLWDDNP AQ FVI NAMAP AD VAS IWDEDKHTM 
D I AVEAGNLAQAI GRNGQNVHLAS 
QLSGWELNVMTVDDLQAKHQAEAHAAIEIFTKYL 
DIDEEFATVLVEEGFSTLEELAYV 
PMKELLEIDGLDEPTVEALRERAKNALATLAQDQ 
EASLGDNKPADDLLNLEGLDRDMA 
FKLAARGVCTLEDLADQGIDDLADIEGLTDEKAG 
EL IMAARNI CWFGDEA » 
.1072 /gene="STY3468" 

/note="Pfam match to entry PF00575 
SI, SI RNA binding domain, score 
32.60, E-value 2.2e-07 n 
.1080 /gene="STY3469" 

.1080 /gene= u STY3469" 

/note="Orthologue of E. coli yhbC 
(YHBC-ECOLI) ; Fasta hit to 
YHBC-ECOLI (140 aa) , 95% identity 
in 14 0 aa overlap" 
/codon-start=l 
/transl-table=ll 

/product =" conserved hypothetical 
protein" 

/protein- id= " CAD078 08 . 1 " 

/db-xref="GI: 16504356" 

/ db - xr e f = " S PTREMBL : Q8XFC7 " 

/translation "MITAPVEALGYELVGIEFIR 

GRTSTLRIYIDSEDGINVDDCADV 

SHQVSAVLDVEDPISVAYNLEVSSPGLDRPMFTA 

DHYARFQGEEVALVLRMAVQNRRK 

WQGI IKAVDGEMITVTVEGKDEVFALSNIQKANL 

VPHF" 

.1083 /product="tRNA-Met" 

/note="tRNA Met anticodon CAT, 
Cove score 86.07" 
/gene="STY3470" 
/note= " synonym : argG" 
/gene="STY3470" 

/note="Orthologue of E. coli argG 
(ASSY-ECOLI) ; Fasta hit to 
ASSY-ECOLI (446 aa) , 96% identity 
in 44 6 aa overlap" 
/codon- start=l 
/transl-table=ll 
/product="argininosuccinate 
synthetase" 

/protein- id= " CAD0 7 8 09.1" 

/db-xref="GI: 16504357" 

/db-xref="GOA:Q8Z3H5" 

/db-xref="SWISS-PROT:Q8Z3H5" 

/ 1 rans 1 a t i on= " MHKNALKQKP I SLS VNQAGF 

YSMTTILKHLPAGQRIGIAFSGGL 

DTSAALLWMRQKGAVPYAYTANLGQPDEDDYDAI 

PRRAME YGAENARL I D CRKQL VAE 

GIAAIQCGAFHNTTGGLTYFNTTPLGRAVTGTML 

VAAMKEDGVNI WGDGSTYKGND I E 

RFYRYGLLTNAELQIYKPWLDTDFIDELGGRHEM 

SEFMIACGFDYKMSVEKAYSTDSN 

MLGATHEAKDLEFLNSSVKIVNPIMGVKFWDESV 



qene complement (123421 . .1246 

80) 

CDS complement (123421. .1246 

80) 



misc-f eature complement (123463 . . 1246 

65) 



qene complement (124 734 . .1250 

27) 

CDS complement (124734 . . 1250 

27) 



misc- feature complement ( 124764 . .124 9 

88) 



GT S MAAE S RRNGL S S S TLANALTR 
PWPKGELIIAKALGTEPWVIWPSRYHDPRTHEFI 
DRTRLMRARNKDKQNVE " 
/gene="STY34 86" 

/note= " synonym : murA" 
/gene= n STY3486 n 

/note= fI Orthologue of E. coli murA 
(MURA-ECOLI) ; Fasta hit to 
MURA-ECOLI (419 aa) , 97% identity 
in 419 aa overlap" 
/codon-start=l 
/transl- table=ll 

/product="UDP-N-acetylglucosamine 

1-carboxyvinyltransf erase" 

/protein-id="CAD07824 . 1" 

/db-xref ="GI: 16504372" 

/db-xref ="GOA:Q8XF63" 

/db-xref = " SWISS-PROT : Q8XF63 " 

/ 1 rans lat ion= " MDKFRVQGPTTLQGEVT I SG 

AKNAAL P I L FAALLAE E P VE I QNV 

PKLKDVDTSMKLLSQLGAKVERNGSVHIDASQVN 

VFCAP YDLVKTMRAS IWALGPLVA 

RFGQGQVS LPGGCT I GARP VDLH I TGLEQLGAT I 

KLE EG YVKAS VEGRL KGAH I VMD K 

VSVGATVTIMCAATLAEGTTI IENAAREPEIVDT 

ANFLVTLGAK I AGQGTDR I T I EGV 

ERLGGGVYRVLPDRIETGTFLVAAAISRGKILCR 

NAQPDTLDAVLAKLRDAGAD I E VG 

EDWISLDMHGKRPKAVNVRTAPHPAFPTDMQAQF 

TLLNLVAEGTGFITETVFENRFMH 

VPELSRMGARAEIESNTVICHGVETLSGAQVMAT 

DLRASASLVLAGCIAEGTTIVDRI 

YH I DRG YER I EDKLRALGAN I ERVKGE 11 

/gene="STY3486" 

/note="Pfam match to entry PF00275 
EPSP-syntase, EPSP synthase 
( 3 -phosphoshikimate 
1-carboxyvinyltransf erase) , score 
617.60, E-value 7.1e-182" 
/gene="STY348 7" 

/gene="STY3487" 

/note="Similar to Escherichia coli 
protein YrbA SW: YRBA-ECOLI 
(P43781; P76672) (84 aa) fasta 
scores: E(): 0, 97.6% id in 84 aa. 
Weakly similar to several 
BolA-like proteins involved in the 
general stress response e.g. and to 
Pseudomonas fluorescens BolA 
protein TR:Q9XAV4 (EMBL: AJ243174) 
(99 aa) fasta scores: E(): 
1.3e-07, 37.5% id in 72 aa. Note 
codon 14 offers an alternative 
translational start site." 
/codon- start =1 
/transl-table=ll 

/product=" conserved hypothetical 
protein" 

/protein- id= " CAD07825 . 1 " 

/db-xref ="GI: 16504373" 

/db-xref = "GOA: Q8XFL8 " 

/db-xref = " SPTREMBL : Q8XFL8 " 

/ 1 rans 1 at ion= " MLGC FH YLTNKE PMENHE I Q 

SVLMNALSLQEVHVSGDGSHFQVI 

AVGEMFDGMSRVKKQQTVYGPLMEYIADNRIHAV 

S IKAYTPAEWARDRKLNGF " 

/gene="STY3487" 

/note="Pfam match to entry PF01722 
BolA, BolA-like protein, score 



gene 
CDS 



complement (125176 
72) 

complement (125176 
72) 



misc- feature 



gene 
CDS 



complement (125179 
63) 



complement (1254 72 . 
07) 

complement (125472 
07) 



gene 
CDS 



.1254 /gene="STY3488" 

.1254 /gene="STY34 88" 

/note= 11 Similar to the C-terminus 
of Escherichia coli hypothetical 
14.4 kDa protein in YrbB 
SW:YRBB-ECOLI (P45389) (129 aa) 
fasta scores: E(): 1.3e-25, 69.1% 
id in 97 aa. Also similar to 
several anti-sigma factor 
antagonists e.g. Listeria 
monocytogenes anti-sigma B factor 
antagonist RsbV SW:RSBV-LISMO 
(085016) (114 aa) fasta scores: 
E(): 0.38, 25.6% id in 90 aa" 
/ codon-start=l 
/transl-table=ll 
/product= "possible anti-sigma 
factor antagonist" 
/protein-id= "CAD07826 . 1" 
/Sb-xref ="GI: 16504374" 
/db-xref = " SPTREMBL : Q8XGD1 " 
/ 1 rans la t ion= » MTPQLTWTREADTLVLAGEL 
D QD VLA P LWD ARVE AMNGVTR I DL 
SQI SRVDTGGLALLAHLVNQAKKQGNAVSLSGVN 
D KV YALAQL YNL P ED VL PRM » 
.1254 /gene="STY3488" 

/note="Pfam match to entry PF0174 0 
STAS, STAS domain, score 2 9.50, 
E-value 7.6e-05" 
.1261 /gene="STY34 89" 

.1261 /gene="STY34 89" 

/note="Orthologue of E. coli yrbC 
(YRBC-ECOLI) ; Fasta hit to 
YRBC-ECOLI (211 aa) , 94% identity 
in 211 aa overlap. Contains a 
possible N-terminal signal 
sequence" 
/codon-start=l 
/transl-table=ll 
/product = "possible exported 
protein" 

/protein-id= " CAD07827. 1" 
/db-xref ="GI: 16504375" 
/db-xref = " SPTREMBL : Q8XF3 1 " 
/ 1 rans 1 a t ion= " MFKRLMMVALLVI APLS AAT 
AADQSNPYKLMNEAAQKTFDRLKN 
EQ P K I RAN PD YLRDWDQE LL P YVQ VK YAGAL VL 
GRYYKEATPAQREAYFAAFREYLK 
QAYGQALAMYHGQTYQIAPEQPLGDATIVPIRVT 
1 1 D PNGRP PVRLD FQ WRKNTQTGN 
WQAYDMIAEGVSMITTKQNEWSDLLRTKGIDGLT 
AQLKS I SQQKITLDEKQ " 
.1266 /gene="STY3490" 



complement (126126 
77) 

complement (126126. .1266 /gene="STY3490 " 
77) 



/note="Orthologue of E. coli 
YRBD-ECOLI; Fasta hit to 
YRBD-ECOLI (183 aa) , 87% identity 
in 183 aa overlap. Contains a 
possible N-terminal signal 
sequence" 
/codon-start=l 
/transl-table=ll 
/product= "possible exported 
protein" 

/protein-id="CAD07828 . 1" 

/db-xref ="GI: 16504376" 

/db-xref = "SPTREMBL : Q8XG3 0 " 

/ 1 rans lat ion= » MQTKKNEIWVGVFLLVALLA 



qene complement ( 12 6682 . .1274 

64) 

CDS complement (126682. .1274 

64) 



gene complement (127472 . . 1282 

84) 

CDS complement (12 74 72 . .1282 

84) 



misc-f eature complement (127622 . . 1281 

85) 



T FDN I GGLKVRS PVR I GGVWGRVED I S LD PKT Y 

LPRVTLDIEERYNHIPDTSSLSIR 

TSGLLGEQYLALNVGFEDPELGTSILKDGSTIQD 

TKSAMVLEDMIGQFLYNSKGDDNK 

NSGDAPAATEGHTEATTPAGETK " 

/gene="STY3491" 

/gene="STY34 91" 

/note="Orthologue of E. coli yrbE 
(YRBE-ECOLI) ; Fasta hit to 
YRBE-ECOLI (260 aa) , 96% identity 
in 26 0 aa overlap. Contains 

Possible membrane spanning 
ydrophobic domains . " 
/codon-start=l 
/transl-table=ll 
/product =" putative membrane 
protein" 

/prot e in - id= " CADO 7829.1" 

/ db-xref ="GI: 16504377" 

/db-xref = " SPTREMBL : Q8XFR5 " 

/ trans la t ion= 11 MLLNALAALGHSGI KTVRTF 

GRAGLMLFNAI I GKPE FRKHAPLL 

VRQLYNVGVLSMLI I I VSGVF I GMVLGLQGYLVL 

TTYSAETSLGMLVALSLLRELGPV 

VAALL FAGRAGS ALTAE I GLMRATEQLS SMEMMA 

VDPLRRVISPRFWAGVISLPLLTI 

I FVAVG I WGGS LVGVS WKG I DAG F F WS AMQNAVD 

WRMDLVNCLIKSWFAITVTWIAL 

FNGYDAI PTS AGI SRATTRTWHASLAVLGLDFV 

LTALMFGN" 

/gene="STY34 92" 

/gene="STY34 92" 

/note=" Fasta hit to ARTP-ECOLI 
(242 aa) , 30% identity in 234 aa 
overlap Fasta hit to YHBG-ECOLI 
(240 aa) , 33% identity in 228 aa 
overlap Fasta hit to GLTL-ECOLI 
(241 aa) , 30% identity in 242 aa 
overlap Fasta hit to TAUB-ECOLI 
(255 aa), 31% identity in 228 aa 
overlap Fasta hit to YECC-ECOLI 
(250 aa) , 34% identity in 229 aa 
overlap Fasta hit to GLNQ-ECOLI 
(240 aa) , 32% identity in 245 aa 
overlap Fasta hit to PSTB-ECOLI 
(257 aa) , 31% identity in 256 aa 
overlap Orthologue of E. coli 
YRBF-ECOLI; Fasta hit to 
YRBF-ECOLI (269 aa) , 95% identity 
in 266 aa overlap" 
/codon-start=l 
/transl-table=ll 

/product = "possible ABC- transport 

protein, ATP-binding component" 

/protein-id="CAD07830.1" 

/db-xref="GI: 16504378" 

/db-xref = "GOA: Q8Z3G8 " 

/db-xref = " SPTREMBL : Q8Z3G8 " 

/ 1 rans lat ion= " MGQS AANLVDMRD VS FCRGE 

RCIFDNISLTVPRGKITAIMGPSG 

IGKTTLLRLIGGQ1PPDKGEILFDGENVPAMSRS 

RLYTVRKRMSMLFQSGALFTDMNV 

FDNVAYPLREHTNLPAPLLKSWMMKLEAVGLRG 

AAKLMPSELSGGMARRAALARAIA 

LEPDLIMFDEP F VGQD P I TMGVL VKL I S ELN SAL 

GVTCVWSHDVPEVLS I ADHAWIM 

ADKKIVAHGSAQALQENTDPRVRQFLDGIADGPV 

PFRYPAGDYHLDLLETGS » 

/gene="STY3 4 92" 

/note="Pfam match to entry PF00005 



misc- feature 



misc- feature 



gene 
CDS 



complement (1278 08 
52) 



complement (128141 , 
64) 



128497. . 129474 
128497. . 129474 



misc-f eature 



misc- feature 



gene 
CDS 



128533 . . 128949 



129046. .129468 



129488. .130474 
129488. .130474 



195.10, E-value l.le-54" 
1278 /gene="STY3492" 

/note="PS00211 ABC transporters 
family signature" 
1281 /gene="STY3492" 

/note="PS00017 ATP/GTP-binding 
site motif A (P-loop) " 
/gene="STY34 93 M 
/gene="STY34 93" 

/note=" Similar to Escherichia coli 
hypothetical protein YrbG 
SW:YRBG-ECOLI (P45394) (325 aa) 
fasta scores: E(): 0, 87.3% id in 
324 aa. Also similar in parts to 
Eukaryotic sodium/calcium exchange 
proteins e.g. Drosophila 
melanogaster potassium- dependent 
sodium/calcium exchanger TR:Q9U6A0 
(EMBL:AF190455) (856 aa) fasta 
scores: E(): 9.2e-07, 30.1% id in 
153 aa. Contains multiple p9ssible 
membrane spanning hydrophobic 
domains Orthologue of E. coli yrbG 
(YRBG-ECOLI) ; Fasta hit to 
YRBG- E COL I (325 aa) , 87% identity 
in 324 aa overlap" 
/codon-start=l 
/transl-table=ll 
/product = " putative membrane 
protein" 

/protein- id- " CAD0783 1 . 1 " 

/db-xref="GI: 16504379" 

/db-xref = "GOA: Q8Z3G7 " 

/db-xref = " SPTREMBL : Q8Z3G7 " 

/ 1 rans lat ion= » MLLAMALLI IGLLLVAYGAD 

RL V F AAS I L CRT FG I P P L 1 1 GMT V 

VSIGTSLPEIIVSVAASLHGQLDLAVGAALGSNI 

TNILLILGLAALVRPFTVHSDVLR 

RELPLMLFVSWAGSVLHDGQLSRSDGIFLLLLA 

VLWLLFIVKIARLAERQGNDSLTR 

EQLAELPREDGLPVAFLWLGIALVIMPMATRMVI 

DNATVLANYFAMSELTLGLTVIAV 

GTSLPELATAIAGVRKGENDIAVGNLIGANIFNL 

AIVLGLPALIAPGEINPLAFGRDY 

S VMLLVS WFALLCWRHPRQ I GRGAG I LLTGGF I 

VWLAMLYWLS PLLVG » 

/gene=" STY34 93" 

/note="Pfam match to entry PF01699 
Na-Ca-Ex, Sodium/calcium exchanger 
protein, score 171.70, E-value 
1.2e-47" 
/gene="STY3493" 

/note="Pfam match to entry PF01699 

Na-Ca-Ex, Sodium/calcium exchanger 

protein, score 163.10, E-value 

4.9e-45" 

/gene="STY34 94" 

/gene-"STY3494" 

/note=" Fasta hit to GUTQ-ECOLI 
(308 aa) , 46% identity in 308 aa 
overlap Orthologue of E. coli yrbH 
(YRBH-ECOLI) ; Fasta hit to 
YRBH-ECOLI (328 aa) , 92% identity 
in 328 aa overlap" 
/codon-start=l 
/transl-table=ll 

/product=" conserved hypothetical 
protein" 

/protein-id= "CAD07832 .1" 

/ db-xref ="GI: 16504380" 

/db-xref = "GOA :Q8Z3G6" 

/db-xref = » SPTREMBL : Q8Z3G6 " 

/ 1 rans lat ion= " MSHLALQPGFDFQQAGKEVL 



misc-feature 129614 . . 130018 



misc-feature 130115 . . 130276 



misc-feature 130310 . . 130468 



gene 
CDS 



130495. .131061 
130495. .131061 



gene 
CDS 



131058. .131633 
131058. .131633 



gene 
CDS 



131638. .132156 
131638. .132156 



M FNCTGKVWMGMGKS GH I GRKMAAT FAS TGTS S 

FFVHPGEAAHGDLGMVTPQDWIA 

ISNSGESSEIAALIPVLKRLHVPLICITGRPESS 

MARAADVHLCVKVPKEACPLGLAP 

T S S T TAT L VMGD ALAVALL KARG F T AED F AL S H P 

GGALGRKLLLRVSD IMHTGDE I PH 

VNKHATLRDALLEITRKNLGMTVICDESMKIDGI 

FTDGDLRRMFDMGGDMRQLGIAEV 

MTPGG I RVRPG I LAVDALNLMQS RH I TS VLVADG 

DQLLGVLHMHDLLRAGW " 

/gene="STY34 94" 

/note="Pfam match to entry PF013 8 0 
SIS, SIS domain, score 155.90, 
E-value 7.1e-43" 
/gene="STY3494" 

/note="Pfam match to entry PF00571 
CBS, CBS domain, score 38.80, 
E-value 1.2e-07" 
/gene= n STY34 94 n 

/note="Pfam match to entry PF00571 
CBS, CBS domain, score 3 8.20, 
E-value 1.9e-07" 
/gene= n STY3495" 
/gene= n STY34 95 ,? 

/note="Orthologue of E. coli yrbl 
(YRBI-ECOLI) ; Fasta hit to 
YRBI-ECOLI (188 aa) , 96% identity 
in 18 8 aa overlap" 
/codon- start=l 
/transl-table=ll 

/product=" conserved hypothetical 
protein 11 

/protein- id= " CAD0 7833.1" 
/db-xref =»GI : 16504381" 
/db-xref="GOA:Q8Z3G5 " 
/db-xref = " SPTREMBL : Q8Z3G5 " 
/translation^ "MSKAGASLATCYGPVSTHVM 
TKAEN I RLL I LDVDGVL SDGL I YM 
GNNGEELKAFNVRDGYGIRCALTSNIEVAI ITGR 
KAKLVEDRCATLGIVHLYQGQSNK 
LIAFSDLLEKLAIAPENVAYVGDDLIDWPVMEKV 
GLSVAVADAHPLLIPRADYVTHIA 
GGRGAVREVCDLLLLAQGKLDEAKGQSI " 
/gene="STY34 96" 
/gene="STY34 96" 

/note="Orthologue of E. coli yrbK 
(YRBK-ECOLI) ; Fasta hit to 
YRBK-ECOLI (191 aa) , 91% identity 
in 191 aa overlap. Contains a 
possible N-terminal signal 
sequence" 
/ codon -st art = 1 
/transl-table=ll 
/product= "possible exported 
protein" 

/protein-id= "CAD07834 .1" 
/db-xref ="GI : 165043 82 " 
/db-xref = " SPTREMBL : Q8XGY6 " 
/translation "MSKTRRWIILLSLAILVLI 
GINLADKDDPAAVMVNSNDPTYKS 
EHTDTWYSPEGALSYRLIAQHVEYFSDQAVSWF 
TQPVLTTFDKDKVPTWS IKADKAK 
LTNDRMLYLYGHVEVNALVPDAQLRRITTDNAQI 
NLVTQDVTSNDLVTLYGTTFNSSG 
LKMRGNLRSKNAELIEKVRTSYEIQNKQTQP " 
/gene="STY34 97" 
/gene="STY34 97" 

/note="Orthologue of E. coli yhbN 
(YHBN-ECOLI) ; Fasta hit to 
YHBN-ECOLI (185 aa) , 92% identity 
in 185 aa overlap. Due to the 
overlap, lacks the very N-terminal 
12 aa of the E. coli orthologue . " 
/codon- start =1 
/transl-table=ll 



gene 
CDS 



132163 . .132888 
132163 . .132888 



misc- feature 132247. .132801 



misc-f eature 132268 . . 132291 



misc-feature 132574 . . 132618 



gene 



132936. .134369 



protein" 

/protein-id="CAD07835 .1" 

/db-xref ="GI : 16504383 " 

/db-xref = " SPTREMBL : Q8Z3G4 " 

/ 1 rans la t ion= » MLAGSLLAAS I PAFAVTGDT 

EQPIHIDSDQQSLDMQGNWTFTG 

NWMTQGT I K I NAD KVWTRPGGE QGKE V I DG YG 

NPATFYQMQDNGKPVKGHASHMHY 

ELAKDFWLTGNAYLEQLDSNITGDKITYLVKEQ 

KMQAFSEKGKRVTTVLVPSQLQDK 

NKGQTPAQKKSN M 

/gene="STY34 98" 

/gene="STY34 98" 

/note="Fasta hit to ARTP-ECOLI 
(242 aa) , 30% identity in 212 aa 
overlap Fasta hit to YCFV-ECOLI 
(233 aa) , 30% identity in 203 aa 
overlap Fasta hit to ZNUC-ECOLI 
(251 aa) , 33% identity in 233 aa 
overlap Fasta hit to LIVF-ECOLI 
(237 aa) , 35% identity in 229 aa 
overlap Fasta hit to FECE-ECOLI 
(255 aa) , 31% identity in 237 aa 
overlap Fasta hit to TAUB-ECOLI 
(255 aa) , 32% identity in 238 aa 
overlap Fasta hit to LIVG-ECOLI 
(255 aa) , 32% identity in 249 aa 
overlap Fasta hit to FTSE-ECOLI 
(222 aa) , 30% identity in 216 aa 
overlap Fasta hit to BTUD-ECOLI 
(249 aa) , 31% identity in 231 aa . 
overlap Fasta hit to PHNC-ECOLI 
(262 aa) , 31% identity in 249 aa 
overlap Fasta hit to YECC-ECOLI 
(250 aa) , 31% identity in 239 aa 
overlap Fasta hit to P76909 (246 
aa) , 33% identity in 204 aa 
overlap Fasta hit to YRBF-ECOLI 
(269 aa) , 34% identity in 228 aa 
overlap Fasta hit to YABJ-ECOLI 
(232 aa) , 30% identity in 215 aa 
overlap Fasta hit to YHDZ-ECOLI 
(252 aa) , 31% identity in 237 aa 
overlap Orthologue of E. coli yhbG 
(YHBG-ECOLI) ; Fasta hit to 
YHBG-ECOLI (240 aa) , 97% identity 
in 24 0 aa overlap" 
/codon- start=l 
/transl-table=ll 

/product = "probable ABC transport 

protein, ATP -binding component" 

/protein-id="CAD07836 . 1" 

/db-xref ="GI: 165043 84" 

/db-xref = "GOA : Q8XFR6 » 

/db-xref = " SPTREMBL : Q8XFR6 " 

/ trans lat ion- " MATLTAKNLAKAYKGRRWE 

DVSLTVNSGEIVGLLGPNGAGKTT 

TF YMWG I VPRDAGN 1 1 IDDEDISLLPLHARARR 

G I G YL PQEAS I FRRLS VFDNLMAV 

LQ I RDDLTAEQREDRANELMEE FH I EHLRDSMGQ 

ALS GGERRRVE I ARALAANPKF I L 

LDE P F AG VD P I S V I D I KR 1 1 EHLRD S GLGVL I TD 

HNVRETLAVCERAYIVSQGHLIAH 

GTPTEILQDEHVKRVYLGEDFRL " 

/gene="STY3498" 

/note="Pfam match to entry PF00005 
ABC-tran, ABC transporter, score 
219.90, E-value 3.7e-62" 
/gene="STY34 98" 

/note="PS00017 ATP/GTP-binding 
site motif A (P-loop) " 
/gene="STY34 98" 

/note="PS00211 ABC transporters 
family signature" 
/gene="STY34 99" 



CDS 



132936. .134369 
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132936. .134360 



misc-f eature 134025 . . 134084 



misc-f eature 134298 . . 134321 
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134392. .134679 
134392. .134679 
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134797. . 135288 
134797. . 135288 



/gene="STY34 99" 

/note="Orthologue of E. coli rpoN 
(RP54-ECOLI) ; Fasta hit to 
RP54-ECOLI (477 aa) , 94% identity 
in 477 aa overlap" 
/codon-start=l 
/ trans 1- tableau 

/product="RNA polymerase sigma-54 

factor (sigma-N) " 

/protein-id= ,! CAD07837 . 1" 

/db-xref = "GI: 16504385" 

/db-xref = "GOA: Q8Z3G3 " 

/ db-xref = "SPTREMBL : Q8Z3G3 " 

/trans lat ion= " MKQGLQLRLSQQLAMTPQLQ 

QAIRLLQLSTLELQQELQQALENN 

PLLEQTDLHDEIDTQQPQDDDPLDTADALEQKEM 

PEELPLDASWDEIYTAGTPSGPSG 

DYIDDELPVYQGETTQSLQDYLMWQVELTPFSDT 

DRAI ATS I VDAVDDTGYLTVSLDE 

IRESMGDVEVDLDEVEAVLKRIQRFDPVGVAAKD 

LRDCLLIQLSQFDKSTPWLEEARL 

I ICDHLDLLANHDFRTLMRVTRLKEEVLKEAVNL 

IQSLDPRPGQSIQTGEPEYVIPDV 

LVRKHNGRWTVELNSDSIPRLQINQHYAAMCNSA 

RND AD S Q F I RSNLQD AKWL I KS LE 

SRNDTLLRVSRCIVEQQQAFFEQGEEYMKPMVLA 

DIAQAVEMHESTISRVTTQKYLHS 

PRGIFELKYFFSSHVNTEGGGEASSTAIRALVKK 

LIAAENPAKPLSDSKLTSLLSEQG 

I MVARRT VAK YRE S L S I PPSNQRKQLV " 

/gene="STY34 99" 

/note="Pfam match to entry PF00309 
Sigma54- factors, Sigma-54 factors 
family, score 938.70, E-value 
1.5e-278" 
/gene="STY34 99" 

/note= M PS00717 Sigma-54 factors 
family signature 1" 
/gene="STY34 99" 

/note="PS00718 Sigma-54 factors 
family signature 2" 
/gene="STY3500" 
/gene="STY3500" 

/note="Orthologue of E. coli yhbH 
(RP5M-EC0LI) ; Fasta hit to 
RP5M-ECOLI (95 aa) , 95% identity 
in 95 aa overlap" 
/codon-start=l 
/transl-table=ll 
/product= "probable sigma ( 54 ) 
modulation protein" 
/protein-id="CAD07838 . 1" 
/db-xref ="GI: 16504386" 
/db-xref = " SPTREMBL : Q8Z3G2 " 
/translation= 1 ' MQLN I TGHNVE I TEALRE F V 
TTKFAKLEQYFERINQVYWLKVE 
KVTH I SDATLHVNGGE I HAS AEGQDMYAAI DGL I 
DKLARQLTKHKDKLKQY » 
/gene="ptsN" 

/note= " synonym : STY3 501" 

/gene="ptsN" 

/EC-number="2 . 7.1.69" 

/note=" Similar to Escherichia coli 

nitrogen regulatory IIA protein 

PtsN or RpoP SW:PTSN-ECOLI 

(P31222) (163 aa) fasta scores: 

E(): 0, 95.1% id in 163 aa" 

/codon-start=l 

/transl-table=ll 

/product= "nitrogen regulatory IIA 
protein" 

/protein-id="CAD07839. 1" 
/db-xref ="GI : 16504387" 
/db-xref = "GOA :Q8XEZ0" 
/db-xref = " SPTREMBL : Q8XEZ0 " 



misc- feature 



134887. .135075 
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135334. .136188 
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136185. .136457 
136185. . 136457 



misc-f eature 136188 . . 136421 



misc-f eature 136224 . . 136247 



misc-feature 136305. .136352 



SGVHCQSKKRALEIISELAAKQLS 
LPPQWFEAILTREKMGSTGIGNGIAIPHGKLEE 
DTLRAVGVFVQLETP I AFDAIDNQ 
PVDLLFALLVPADQTKTHLHTLSLVAKRLADKTI 
CRRLRAALNDEELYQI ITDTEGEQ NEA" 
/gene="ptsN" 

/note="Pfam match to entry PF00359 
PTS-EIIA-2, 

phosphoenolpyruvate -dependent 
sugar phosphotransferase system, 
EIIA 2, score 97.50, E-value 
5e-26" 

/gene="ptsN M 

/note="PS00372 PTS EIIA domains 
phosphorylation site signature 2" 
/gene="STY3 502" 
/gene="STY3502" 
/note="Orthologue of E. coli 
YHBJ-ECOLI; Fasta hit to 
YHBJ-ECOLI (284 aa) , 99% identity, 
in 283 aa overlap" 
/codon-start=l 
/ 1 rans 1 - 1 able = 1 1 

/product= 11 conserved hypothetical 
protein" 

/prote in- id= " CADO 784 0.1" 

/db-xref ="GI: 16504388" 

/db-xref ="G0A:Q8Z3G1" 

/db-xref = " SWISS - PROT : Q8Z3G1 " 

/translation^ " MVLMI VSGRSGSGKS VALRA 

LEDMGFYCVDNLPWLLPDLARTL 

ADRQI SAAVS IDVRNI PESPEI FEQAMNNLPGAF 

S PQLLFLDADRNTL I RR YSDTRRL 

HPLSSKNLSLESAIDKESDLLEPLRSRADLIVDT 

S EMS VHELAEMLRTRLLGKREREL 

TMVFES FGFKHGI P IDADYVFDVRFLPNPHWDPK 

LRPMTGLDKPVAAFLDRHTEVHNF 

IYQTRSYLELWLPMLETNNRSYLTVAIGCTGGKH 

RSVYIAEQLADYFRSRGKNVQSRH RTLEKRKT" 

/gene="STY3502" 

/note="PS00017 ATP/GTP-binding 
site motif A (P-loop) " 
/gene="STY3503" 
/note= " synonym : ptsO" 
/gene="STY3503" 

/note="Fasta hit to PTHP-ECOLI (85 
aa) , 30% identity in 79 aa overlap 
Orthologue of E. coli ptsO 
(PTSO-ECOLI) ; Fasta hit to 
PTSO-ECOLI (90 aa) , 97% identity 
in 90 aa overlap" 
/codon-start=l 
/transl-table=ll 

/product ="phosphocarrier protein 

(nitrogen related hpr) " 

/protexn-id= "CAD07841. 1" 

/db-xref ="GI: 16504389" 

/db-xref = " GOA : Q8XGX0 " 

/db-xref = " SPTREMBL : Q8XGX0 " 

/ trans lat ion= " MTVKQTVEVTNKLGMHARPA 

MKLFELMQGFDAEVLLRNDEGTEA 

E ANS V I ALLMLD S AKGRQ I E I E ATGPQEVEALAA 

VIALFNSGFDED" 

/gene="STY3503" 

/note="Pfam match to entry PF00381 
PTS-HPr, PTS HPr component 
phosphorylation sites, score 
138.00, E-value 1.7e-37" 
/gene="STY3503" 

/note="PS0 03 69 PTS HPR component 
histidine phosphorylation site 
signature" 
/gene="STY3503" 

/note="PS00589 PTS HPR component 
serine phosphorylation site 
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complement (13 74 09 , 
37) 

complement (13 7409 , 
37) 
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complement (13 74 99 . 
05) 



complement (13 8134 
87) 

complement (13 8134 
87) 



/note= u region of low G+C (27%) and 

multiple short homopolymeric base 

sequences" 

/gene="STY3 504" 

/gene="STY3504" 

/note="Orthologue of E. coli 

YRBL-ECOLI; Fasta hit to 

YRBL-ECOLI (210 aa) , 77% identity 

in 210 aa overlap" 

/codon-start=l 

/transl-table=ll 

/product=" conserved hypothetical 
protein" 

/prot e in- id= " CAD0 7 842.1" 
/ db-xref ="GI: 16504390" 
/db-xref = " SPTREMBL : Q8XFU2 " 
/ trans lat ion= " MILLSKQTPLGAGRHRKCYT 
HPDNARRC I KV I YNRDHGGDKE I R 
RELSYYAHLSRYLTDWSAIPRYYGTVETDCGTGY 
VYDMITDFNGAPSITLTEFAAQCR 
YEEDVAVLRRLLKKLKRYLLDNHIVTMSLKPQNI 
L CQR I S E S E WP WCDNLGE S T F I 
PLATWSTWCCERKLERVWQRFIAQPALAVALERD 
AQPKDKKRLALTSHEA" 
1381 /gene="mtgA" 

/note= " synonym : STY3 505" 
.13 81 /gene="mtgA" 

/EC-number= "2.4.2.-" 
/note="Similar to Escherichia coli 
mono f unc t i ona 1 bios y n t he tic 
peptidoglycan transglycosylase 
mtgA SW:MTGA-ECOLI (P46022) (242 
aa) fasta scores: E(): 0, 83.9% id 
in 242 aa" 
/codon-start=l 
/transl-table=ll 
/product="monofunctional 
biosynthetic peptidoglycan 
transglycosylase" 
/protein- id="CAD07843 .1" 
/ db-xref ="GI: 165043 91" 
/db-xref = "GOA : Q8Z3G0 " 
/db-xref = " SPTREMBL : Q8Z3G0 " 
/trans lat ion= "MSKRRIAPLTFLRRLLLRIL 
AALAVFWGGGIALFSWPVPFSAV 
MAERQ I S AWLGGE FG YVAHSDWVSMAD I S PWMGL 
AVI AAEDQKFPEHWGFDVPAI EKA 
LAHNERNESRIRGASTLSQQTAKNLFLWDGRSWV 
RKGLEAGLTLG I ET VWS KKRI LT V 
YLNIAEFGDGIFGVEAAAQRYFHKPASRLSVSEA 
ALLAAVLPNPLRYKANAPSGYVRS 
RQ AW I MRQMRQLGGE S FMTRNQLN " 
1380 /gene="mtgA" 

/note="Pfam match to entry PF00912 
Transglycosyl , Transglycosylase , 
score 300.60, E-value 1.9e-86" 
1387 /gene="STY3506" 

1387 /gene="STY3506" 

/note="Similar to Escherichia coli 
sigma cross-reacting protein 27A 
to which antibodies against region 
2.2 peptide of RNA polymerase 
sigma subunit bind, YhbL 
SW:S27A-ECOLI (P26428; P76673) 
(217 aa) fasta scores: E(): 0, 
88.9% id in 217 aa. Also 
significantly similar to the 
C- terminus of Homo sapiens ESI 
proteins: SW: ESI -HUMAN () (268 aa) 
fasta scores: E(): 4.8e-32, 45.3% 
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complement (13 9014 
50) 

complement (13 9 014 
50) 



misc- feature 
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complement (13 9434 
75) 



complement (13 9839 
77) 



complement (14 0694 
88) 



/codon-start=l 
/transl-table=ll 

/product=" conserved hypothetical 
protein" 

/protein- id= " CAD07 84 4 . 1 " 
/db-xref="GI: 16504392" 
/db-xref = " SPTREMBL : Q8Z3F9 " 
/ 1 rans lat ion= " MKKIGWLSGCGVYDGTEIH 
EAVLTLLAI ARSGAQAI CFAPDKP 
Q AD V I NHLTGE AMAE TRNVL I E AAR I TRGD I RPL 
SQAQPEELDALIVPGGFGAAKNLS 
NFAS KGS ECRVDSD WALAKAMHQSGKPLGF I C I 
APAMLPKIFDFPLRLTIGTDIDTA 
EVLEEMGAEHVPCPVDDIWDEDNKWTTPAYML 
AQD I AQAASGIDKLVSRVLVLAE " 
1413 /gene="STY3507" 

/note= " synonym : arcB 11 
1413 /gene="STY3507" 

/note="Orthologue of E. coli arcB 
(ARCB-ECOLI) ; Fasta hit to 
ARCB-ECOLI (776 aa) , 94% identity 
in 778 aa overlap" 
/codon- start =1 
/transl-table=ll 
/product^" aerobic respiration 
control sensor protein" 
/protein- id= " CADO 7 84 5 . 1 " 
/db-xref ="GI : 16504393 " 
/db-xref="GOA:Q8Z3F8" 
/db-xref = "SPTREMBL :Q8Z3F8" 
/translation^ "MKQIRMLAQYYVDLMMKLGL 
VR F S MLLALAL VVLA I WQMAVTM 
VLHGQ VE S I DV I RS I F FGLL I T P WAVY FL S WVE 
QLEESRQRLSRLVQKLEEMRERDL 
KLNVQLKDNIAQLNQEIADREKAEAELQETFEQL 
KVE I KEREE AQ I QLEQQS S FLRSF 
LDASPDLVFYRNEDKEFSGCNRAMELLTGKSEKQ 
LVHLKPEDVYS PEAAEKVI ETDEK 
VFRHNVSLTYEQWLDYPDGRKACFEIRKVPYYDR 
VGKRHGLMGFGRD I TERKRYQD AL 
ERASRDKTTFISTISHELRTPLNGIVGLSRILLD 
TDLTAEQEKYLKT I H VS AVTLGN I 
FNDI IDMDKMERRKVQLDNQPVDFTSFMADLENL 
SGLQAQQKGLRFVLEPTLPLPHKV 
I TDGTRLRQ I LWNL I SNAVKFTQQGQVTVRARYD 
EGDMLH F E VED S G I G I PQD EQD K I 
F AMY YQ VKD S HGGKP ATGTG I GLAVS RRLAKNMG 
GD I TVS S LPGKGS TFTLT VHAPAV 
AEEVEDAFDEDDMPLPALHVLLVEDIELNVIVAR 
SVLEKLGNSVDVAMTGKAALEMFA 
PGEYDLVLLD I QLPDMTGLD I ARELTRRHTREDL 
PPLVALTANVLKDKKEYLDAGMDD 
VLSKPLSVPALTAMIKKFWDATDKEESTVTPEES 
DKAQALLD I PMLEQ YI ELVGPKL I 
TDGLAVFEKMMLGYLSVLESNLTARDKKGWEEG 
HKIKGAAGSVGLRHLQQLGQQIQS 
PDLPAWEDNWEWI EEMKQEWQHDVAVLKAWVAN 
AEKK" 

.1397 /gene="STY3507" 

/note="Pfam match to entry PF00072 
response -reg, Response regulator 
receiver domain, score 118.80, 
E-value l.le-31" 
.1404 /gene="STY3507" 

/note="Pfam match to entry PF00512 
signal, Histidine kinase, score 
266.70, E-value 3e-76" 
.1408 /gene="STY3507" 

/note="Pfam match to entry PF00 98 9 
PAS, PAS domain, score 4 7.70, 
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complement (141443 
72) 

complement (141443 
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143044. .147504 
143044. .147504 



1423 /gene= n STY3508" 

1423 /gene="STY3508" 

/note= M Orthologue of E. coli yhcC 
(YHCC-ECOLI) ; Fasta hit to 
YHCC-ECOLI (3 09 aa) , 95% identity 
in 3 07 aa overlap" 
/codon-start=l 
/transl-table=ll 

/product^" conserved hypothetical 
protein" 

/protein- id= " CAD0 7 84 6 . 1 " 

/db-xref ="GI : 16504394 " 

/db-xref = "SPTREMBL : Q8XFV9 ,! 

/ 1 rans lat ion= " MQLQKLVNMFGGDLLRRYGQ 

KVHKLTLHGGF S C PNRDGT I GRGG 

CTFCNVASFADEAQQHHS IAEQLAHQAHLVNRAK 

RYLAYFQAYTSTFAEVQVLRSMYQ 

QAVSQAS I VGLCVGTRPDCVPQAWDLLCEYKDQ 

GYEVWLELGLQTAHDKTLRRINRG 

HDFACYQRTTRIARERGLKVCAHLIVGLPGEGQA 

E CLQTMER WETGVDG I KLH PLH I 

VKGSTMAKAWEAGRLNGIELDDYTLTAGEMIRHT 

PPEVIYHRISASARRPTLLAPLWC 

ENRWTGMVELDKYLNEHGVQGS ALARPW IPPVA " 

/gene="STY3 510" 

/note= 11 synonym : gl tB " 

/gene="STY3510" 

/EC-number= " 1 . 4 . 1 . 13 " 

/note=" Similar to Escherichia coli 

glutamate synthase [NADPH] large 

chain precursor GltB SW : GLTB - ECOLI 

(P09831) (1517 aa) fasta scores: 

E() : 0, 95.4% id in 1486 aa and to 

Pseudomonas aeruginosa glutamate 

synthase large subunit GltB 

TR:P95456 (EMBL : U8 1261) (1482 aa) 

fasta scores: E(): 0, 60.9% id in 

1476 aa" 

/codon- start =1 

/transl-table=ll 

/product= "glutamate synthase 

[NADPH] large chain precursor" 

/protein- id= " CAD0 7 84 7 . 1 " 

/db-xref ="GI : 16504395" 

/db-xref = n GOA:Q8Z3F7" 

/db-xref = "SPTREMBL :Q8Z3F7" 

/ 1 rans lat ion= " MLYDKSLEKDNCGFGLIAHI 

EGEPSHKWRTAIHALARMQHRGA 

ILADGKTGDGCGLLLQKPDRFFRIVAEERGWRLA 

KNYAVGMI FLNKDPELAAASRHI V 

EEELQQETLSIVGWRDVPTNEGVLGEIALSSLPR 

I EQ I FVNAP AGWRPRDMERRL F I A 

RRRIEKRLQDDKDFYVCSLSNLVNIYKGLCMPAD 

LPRFYLDLADLRLESAICLFHQRF 

S TNT VPRWP LAQ P FR YLAHNGE I NT I TGNRQWAR 

ART YKFQTPL I PDLQSAAP FVNET 

GSDSSSLDNMLELLLAGGMDI I RAMRLL VP P AWQ 

NNPDMDQDLRAFFDFNSMHMEPWD 

GPAGIVMSDGRFAACNLDRNGLRPARYVITKDKL 

ITCASEVGIWDYQPDEWEKGRVG 

PGELMVIDTRGGRILHSAETDDDLKSRHPYKAWM 

EKNVRRLVPFEELPDEEVGSRELD 

DDLLASYQKQFNYSAEELDSVIRVLGENGQEAVG 

SMGDDTPFAVLSSQPRIIYDYFRQ 

QFAQVTNPPIDPLREAHVMSLATSIGREMNVFCE 

AEGQAHRLSFKSPILLYSDFKQLT 

TMSEHHYRADWLDITFDVTETTLDATVKALCDKA 

EQMVRNGT VLL VL S DRN I GKNRL P 

VP APMAVGAVQTRL VDQ S LRCD AN 1 1 VETGSARD 

PHHFAVLLGFGATAIYPYLAYETL 

GRL I DTQ A I AKN YRT VMQN YRNG I NKGL YK I MS K 

MGI ST I AS YRCSKLFEAVGLHDDV 

VNLCFQGWSRIGGASFDDFQQDLLNLSKRAWLA 



WRTLQQAVQSGEYSDYQEYAKLVNERPAATLRD 

LLAIHPDGEAVTIDEVEPASELFK 

RFDTAAMSIGALSPEAHEALAEAMNSLGGNSNSG 

EGGED P ARYGTNKVS R I KQ VAS GR 

FGVTPAYLVNADVIQIKVAQGAKPGEGGQLPGDK 

VTPYIAKLRYSVPGVTLISPPPHH 

D I YS IEDLAQL I FDLKQVNPKAMI SVKLVSEPGV 

GT I ATGVAKAYADL I T I AGYDGGT 

GAS PLS S VKYAGCPWELGLVETQQALVANGLRHK 

IRLQVDGGLKTGVDI IKAAILGAE 

S FGFGTGPMVALGCKYLR I CHLNTSFCATGVATQDE 

KLRKNHYHGLPFKVTNYFEFIARE 

VRELMASLGVTRLVDLIGRTDLLKELEGFTAKQQ 

KLALSRLLETAEPHPGKALYCTEN 

NP P FDNG VLNAQLLQQAKP F VD ARQS KT F WFD I R 

NTDRSVGASLSGYIAQTHGDQGLiA 

SDP I KAHFSGTAGQS FGVWNAGGVEL YLTGDAND 

YVGKGMAGGLIAIRPPVGSAFLSH 

KAS I IGNTCLYGATGGRLYAAGRAGERFGVRNSG 

AITWEGIGDNGCEYMTGGIVCVL 

GKTGVNFGAGMTGGFAYVLDEDGEFRKRVNPELV 

EVLDVDSLAIHEEHLRGLITEHVQ 

HTGSQRGEEILSRWSSFSTQFALVK 

PKSSDVKALLGHRSRSAAELRVQAQ » 

/gene= n STY3510" 

/note="PS00017 ATP/GTP-binding 
site motif A (P-loop) " 
/gene="STY3510" 

/note="Pfam match to entry PF0164 5 
Glu- synthase, Conserved region in 
glutamate synthase, score 820.90, 
E-value 4.4e-243" 
/gene="STY3 510" 

/note= n Pfam match to entry PF014 93 

DUF14, Domain of unknown function 

DUF14 , score 360.20, E-value 

2 . le-104 11 

/gene="STY3511" 

/note= 11 synonym : gltD " 

/gene="STY3511" 

/note= ,! Fasta hit to P76440 (412 
aa) , 33% identity in 443 aa 
overlap Orthologue of E. coli gltD 
( GLTD - ECOLI ) ; Fasta hit to 
GLTD-ECOLI (4 71 aa) , 95% identity 
in 4 71 aa overlap' 1 
/codon- start =1 
/transl-table=ll 
/product =" glutamate synthase 
(NADPH) small chain" 
/protein-id="CAD07848 . 1" 
/db-xref ="GI : 16504396" 
/db-xref = "GOA : Q8Z3 F6 " 
/db-xref = " SPTREMBL : Q8Z3F6 " 
/translation= "MSQNVYQFIDLQRVDPPKKP 
LKLRKIEFVEIYEPFSEGQAKAQA 
DRCLS CGNP YCEWKCPVHNY I PNWLKLANEGR I F 
EAAELSHQTNTLPEVCGRVCPQDR 
LCEGSCTLHDEFGAVTIGNIERYINDKAFEMGWR 
PDMTGVRQTDKRVAI IGAGPAGLA 
CADVLTRNGVKAWFDRHPEIGGLLTFGI PAFKL 
EKEVMTRRREI FTGMGIEFKLNTE 
VGRDVQLEDLLKDYDAVFLGVGTYQSMRGGLENE 
DADGVFDALPFLIANTKQIMGFGE 
TSDEPYVSMEGKRVWLGGGDTAMDCVRTS IRQG 
ATHVTCAYRRDEENMPGSRREVKN 
AREEGVEFQFNVQPLGIEVNANGKVSGVKMVRTE 
MGE PDAKGRRRAE I VAGS EHWPA 
DAWMAFGFRPHSMEWLAKHSVELDSQGRI I APE 
RSDNAFQTSNPKIFAGGD1VRGSD 
LWTA I AEGRKAADG I MN YLE V ' 1 
/gene="STY3511" 

/note="Pfam match to entry PF00070 
py r - redox , Pyridine 
nucleotide -disulphide 
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151600 . . 152880 
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E-value 2e-33" 
/gene="STY3 512" 
/gene="STY3 512" 

/note="Orthologue of E. coli yhcG 
(YHCG-ECOLI) ; Fasta hit to 
YHCG-ECOLI (375 aa) , 77% identity 
in 363 aa overlap" 
/codon-start=l 
/transl-table=ll 

/product=" conserved hypothetical 
protein" 

/protein- id= " CAD07 84 9 . 1 " 

/db-xref =»GI : 16504397" 

/db-xref = " SPTREMBL : Q8Z3F5 " 

/ 1 rans 1 at ion= " MTNPTLAPQSDEYQQ IHDGI 

IRLVDTARTETVRS INAIMTATYW 

EIGRRIVEFEQGGEARAAYGTQLIERLSVDLSQR 

YKRGF S NRNL WQ I RT F YL C FQH I E 

I PQTLS AES SNL I PLAKTFPLPWS AYVRLLS VKD 

NDARTFYEKETLRNGWSVRQLDRQ 

IATQFYERTLLSHDKSAMLQQPAPAEPNVLPEQA 

IRDPFILEFLNLKDEYSESDLEDA 

LLSHLMDFMLELGDDFAFVGRQRRLRIDDSWFRV 

DLLFFHRRLRCLLLVDLKVGKFGY 

ADAGQMNMYLNYAKEHWTMPGENPPVGLVLCAGK 

GAGEAH YALTGLPNT I MAS E YKVQ 

LPDEKLLTDELIRSQTMLETQLTRGGSLTTEKN" 

/gene="STY3 513" 

/note= " synonym : codB " 

/gene= M STY3513" 

/note= "Similar to Escherichia coli 
cytosine permease codB 
SW:CODB-ECOLI (P25525) (419 aa) 
fasta scores: E(): 0, 82.5% id in 
416 aa" 

/codon- start=l 

/transl-table=ll 

/product =" cytosine permease" 

/protein-id= "CAD07850 .1" 

/db-xref ="GI: 16504398" 

/db-xref="GOA:Q8Z3F4 " 

/ db - xr e f = " S PTREMBL : Q 8 Z 3 F4 " 

/ 1 rans 1 at ion= " MSQDNNYSQGPVPQAARKGV 

I PLTFVMLGLTFFS ASMWTGGTLG 

TGLT YHD F FLAVF FGNLLLG I YTAFLG Y I GAKTG 

L S THLLAR YS FGVKGS WL P S LLLG 

S TQ VGWFGVGVAMFA I P VS KATG I DAN I L I AVS G 

LLMTLT I F FG I SALT I LS I VAVPA 

IVILGSYSVWLAVSGVGGLEHLKTIVPQTPLDFS 

SALALWGSFVSAGTLTADFVRFG 

RHAKSAVLIAMVAFFLGNSLMFIFGAAGAAAVGQ 

ADISDVMIAQGLLLPAIWLGLNI 

WTTNDNAL Y AS GLG FAN I TGL S S RTL S WNG 1 1 G 

TVCALWLYNNFVGWLTFLS S AI P P 

IGGVI IADYLVNRRRYADFNTVRFIPVNWIAILS 

VALGIAAGHYVPGIVPVNAVLGGV 

FSYILLNPLFNRSLAKSPEVSHAEQ" 

/gene="STY3513" 

/note="Pfam match to entry PF02133 
Transp-cyt-pur, Permeases for 
cytosine/purines , uracil, 
thiamine, allantoin, score 322.90, 
E-value 3.6e-93" 
/gene="STY3 514" 
/note= " synonym : codA" 
/gene="STY3 514" 

/note="Orthologue of E. coli codA 

(CODA-ECOLI) ; Fasta hit to 

CODA-ECOLI (426 aa) , 84% identity 

in 426 aa overlap" 

/codon- s tart =1 

/transl-table=ll 

/product =" cytosine deaminase" 

/protein- id= " CAD0 78 5 1.1" 

/ db-xref ="GI: 165043 99" 



gene 
CDS 



complement (152962 . 
29) 

complement (152 962 . 
29) 



gene 
CDS 



complement (153426 
01) 

complement (153426 
01) 



/ trans lation= "MQNNNITIRQTRLQGHEGLW 

QITIENGRFSRIEPQEATSLPQGE 

VLDAEGGLAIPPFVEPHIHLDTTQTAGEPSWNQS 

GTLFEGIERWAERKAMLTHEDVKA 

RAMQTLKWQMANGIQYVRTHVDVSDPTLTALKAM 

LEVKQEVAPWVDLQ I VAF PQEG I L 

SYPNGEALLEEAVRLGADVIGAIPHFEFTREYGV 

ESLHKTFALAQKYDRLIDVHCDEI 

DDEQSRFVETVAALAHRDGMGARVTASHTTAMHS 

YNGAYASRLFRLLKMSGINFVANP 

LVNIHLQGRFDTYPKRRGVTRVKEMLEAGINVCF 

GHDDVFDPWYPLGTANMLQVLHMG 

LHVCQLMG YGQ I NDGLNL I TTHS AKTLHLQD YGL 

SVGNAANLVILPAENGFDAVRRQT 

PARYSIRHRRVIAETVPSQTTLHLTQPEAVTFKR 

It 

1534 /gene="STY3515" 

1534 /gene="STY3515" 

/note="Fasta hit to YJGK-ECOLI 
(150 aa) , 32% identity in 148 aa 
overlap Orthologue of E. coli 
YHCH-ECOLI; Fasta hit to 
YHCH-ECOLI (154 aa) , 81% identity 
in 154 aa overlap' 1 
/codon-start=l 
/trans l-table=ll 

/product =" conserved hypothetical 
protein" 

/protein- id= " CADO 7 852.1" 
/db-xref="GI: 16504400" 
/db-xref="G0A:Q8Z3F2" 
/ db - xr e f = " S PTREMBL : Q8 Z 3 F2 " 
/ 1 rans lat ion= » MMMGEVQSLPSCGLHPRLLD 
ALTLALAARPQEKAPGRYELQGDN 
IFMNVMQLTTQMPAGKKAELHEQYIDIQLLLTGV 
ERIAFGMSGAARQCEEMHVEEDYQ 
LCSQIADEQTITLQAGMFAVFMPGEPHKPGCAVG 
EPDDIKKVWKVRASLLAA" 
.1543 /gene="STY3516" 

,1543 /gene="STY3 516" 

/note=" Similar to several 
including: Escherichia coli 
hypothetical protein Yhcl 
SW:YHCI-ECOLI (P45425) (291 aa) 
fasta scores: E(): 0, 74.9% id in 
291 aa and toseveral kinases e.g. 
Streptomyces coelicolor 
glucokinase SW: GLK-STRCO () (317 
aa) fasta scores: E(): 8.1e-18, 
31.8% id in 314 aa Fasta hit to 
YCFX-ECOLI (3 03 aa) , 3 0% identity 
in 306 aa overlap Orthologue of E. 
coli yhcl (YHCI-ECOLI) ; Fasta hit 
to YHCI-ECOLI (291 aa) , 75% 
identity in 2 91 aa overlap" 
/codon- start =1 
/transl-table=ll 
/product= "possible kinase" 
/protein-id="CAD07853 .1" 
/db-xref ="GI : 16504401" 
/db-xref="GOA:Q8Z3Fl" 
/db-xref="SWISS-PROT:Q8Z3Fl" 
/translation " MTTLAI D I GGTKLAAAL I DN 
NLRISQRRELPTPASKTPDALREA 
LKALVEPLRAEARQVAIASTGI IQEGMLLALNPH 
NLGGLLHFPLVQTLETIAGLPTLA 
VNDAQAAAWAE YHAL PDD I RDMVF I TVS TGVGGG 
WCDGKLLTGKGGLAGHLGHTLAD 
PHGPVCGCGRVGCVEAIASGRGMAAAARDDLAGC 
DAKTLF I RAGEGHQQARHLVSQS A 
QVIARMIADVKAITDCQCWIGGSVGLAEGYLEQ 



misc- feature 



misc- feature 



gene 
CDS 



complement (153753 
89) 



complement (153 834 
17) 



complement (154 298 , 
77) 

complement (1542 98 . 
77) 
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complement (155024 , 
14) 

complement (155024 
14) 



misc- feature 



complement (155114 
57) 



AGLLGAALLAQGDTL " 
1542 /gene="STY3516" 

/note="Pfam match to entry PF004 8 0 
ROK, ROK family, score 23 6.10, 
E-value 3.8e-69" 
1539 /gene="STY3516" 

/note="PS01125 ROK family 
signature 11 
1549 /gene= n STY3518 n 

/pseudo 
1549 /gene="STY3518" 

/note=" Similar to several 
including: Escherichia coli 
hypothetical protein YhcJ 
SW: YHCJ-ECOLI (P45426) (229 aa) 
fasta scores: E(): 9e-28, 72.5% id 
in 109 aa and to Clostridium 
perfringens putative 
N-acetylmannosamine-6-p epimerase 
nanE TR:Q9S4L0 (EMBL : AF13 0859 ) 
(221 aa) fasta scores: E(): 
8.5e-ll, 48.8% id in 80 aa. 
Contains a frameshift mutation 
following codon 96." 
/pseudo 

/codon- s tart =1 
/trans l-table=ll 

/product =" conserved hypothetical 
protein (pseudogene) " 
.1565 /gene="STY3519" 

/note=" synonym : nanT " 
.1565 /gene="STY3 519 n 

/note=" Fasta hit to YJHB-ECOLI 
(405 aa) , 35% identity in 452 aa 
overlap Orthologue of E. coli nanT 
(NANT-ECOLI) ; Fasta hit to 
NANT-ECOLI (4 96 aa) , 95% identity 
in 4 96 aa overlap" 
/codon- start=l 
/transl-table=ll 
/product= "putative sialic acid 
transporter" 

/protein-id= " CAD07855.1" 
/db-xref="GI: 16504402" 
/db-xref = "GOA : Q8XFJ3 " 
/db-xref = " SPTREMBL : Q8XFJ3 " 
/ 1 r ans lat ion= » MSTSTQNI PWYRHLNRAQWR 
AFSAAWLGYLLDGFDFVLIALVLT 
EVQSE FGLTTVQAAS L I SAAF I SRWFGGLLLGAM 
GDRYGRRLAMVSS I ILFS VGTLAC 
GFAPGYTTMFIARLVIGMGMAGEYGSSATYVIES 
WPKHLRNKASGFLISGFSVGAWA 
AQVYSLWPVWGWRALFFIGILPIIFALWLRKNI 
PEAEDWKEKHAGKAPVRTMVD I LY 
RGEHRI INI LMT F AAAAALW F C F AGNLQNAA I VA 
GLGLLCAVIFISFMVQSSGKRWPT 
GVMLMLWLFAFLYSWPIQALLPTYLKTELAYDP 
HTVANVLFFSGFGAAVGCCVGGFL 
GDWLGTRKAYVCSLLASQILI IPVFAIGGTNVWV 
LGLLLFFQQMLGQGIAGILPKLIG 
GYFDTDQRAAGLGFT YNVGALGGALAP I LGAL I A 
QRLDLGTALASLSFSLTFWILLI 
GLDMPSRVQRWLRPEALRTHDAIDDKPFSGAVPL 
GSGKGAFVKTKS" 
.1564 /gene="STY3519" 

/note="Pfam match to entry PF00083 
sugar- tr, Sugar (and other) 
transporter, score 41.30, E-value 
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complement (15663 0 
23) 

complement (15663 0 
23) 
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complement (156693 
51) 



complement (157023 
15) 



complement (157350 
03) 



complement (157658 , 
49) 

complement (157658 , 
49) 



1575 /gene="STY3520" 

/ no te= M synonym: nanA" 
1575 /gene="STY3520" 

/note="Orthologue of E. coli nanA 
(NPL-ECOLI) ; Fasta hit to 
NPL-ECOLI (296 aa) , 91% identity 
in 295 aa overlap" 
/codon- start=l 
/transl-table=ll 
/product= "N-acetylneuraminate 
lyase" 

/protein-id="CAD07856 . 1" 
/db-xref = "GI : 16504403 " 
/db-xref="GOA:Q8Z3F0" 
/db-xref="SWISS-PROT:Q8Z3F0" 
/ 1 rans 1 at i on= " MAKALQGVMAALLTPFDHQQ 
QLD S E S LRRL VRFN I GQG I DGL YV 
GGSTGEAFVQSLAEREQVLEIVAEEAKGKITLIA 
HVGT VS TAE S QQLAS AAKR YG FDA 
VSAVTPFYYPFSFEEHCDHYRAI IDSADGLPMW 
YNIPALSGVKLTLDQINTLVTLPG 
VNALKQTSGDLFQMEQIRRAHPDLVLYNGYDEIF 
AS GLLAGADGG I GS T YN I MGWR YQ 
G I VQ ALREGD VAKAQRLQ T E CNKV I DLL I KTG V F 
RGLKTVLHYMDWSVPLCRKPFAP 
VDEKYLPALKALAQQLMEEKA " 
1574 /gene="STY3 520" 

/note="Pfam match to entry PF00701 
DHDPS , Dihydrodipicolinate 
synthetase family, score 441.70, 
E-value 6.3e-129" 
,1571 /gene="STY3520" 

/note="PS00666 Dihydrodipicolinate 
synthetase signature 2" 
,1574 /gene="STY3520" 

/note="PS0 0665 Dihydrodipicolinate 
synthetase signature 1" 
.1584 /gene="STY3521" 

,1584 /gene="STY3521" 

/note=" Similar to several proposed 

regulatory proteins e.g. 

Escherichia coli hypothetical 

transcriptional regulator YhcK 

SW: YHCK-ECOLI (P45427) (263 aa) 

fasta scores: E(): 0, 87.5% id in 

263 aa and to Streptomyces 

coelicolor putative 

transcriptional regulator SCF55.06 

TR: Q9RJQ8 ( EMBL : AL1 32991) (253 aa) 

fasta scores: E(): 6.6e-ll, 27.2% 

id in 254 aa" 

/codon- s tart =1 

/transl-table=ll 

/product= "putative GntR- family 

transcriptional regulator" 

/protein-id="CAD07857 .1" 

/db-xref ="GI : 165044 04 " 

/db-xref = " GOA : Q8XFH8 " 

/ db-xref = " SWISS -PROT : Q8XFH8 " 

/ 1 rans la t ion= " MDVMNAFDSQAEDSPTSLGR 

SLRRRPLARKKLSEMVEEELEQMI 

RRHEFGEGEQLPSERELMAFFNVGRPSVREALAA 

LKRKGLVQINNGERARVSRPSADT 

IISELSGMAKDFLTHPGGIAHFEQLRLFFESSLV 

RYAAEHATDEQIALLTKALEINSQ 

SLDDNALFIRSDVEFHRVLAEIPGNPIFMAIHVA 

LLDWLIAARPSVPDRELHEHNNVS 

YQQHIVIVDAIRQRDPDKADRALQTHLNSVSATW 



misc-f eature 
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complement (158165 
44) 



complement (158213 
87) 



complement (158558 
58) 

complement (158558 
58) 



complement (159064 
02) 

complement (159064 
02) 



1583 /gene="STY3521" 

./note="Pfam match to entry PF00392 
gntR, Bacterial regulatory 
proteins, gntR family, score 
94.50, E-value l.le-27" 
1582 /gene="STY3521" 

/note="PS00043 Bacterial 
regulatory proteins, gntR family 
signature" 
1590 /gene="STY3522" 

/note= " synonym : sspB " 
1590 /gene="STY3522" 

/note="Orthologue of E. coli sspB 

(SSPB-ECOLI) ; Fasta hit to 

SSPB-ECOLI (165 aa) , 89% identity 

in 167 aa overlap" 

/codon- start =1 

/transl-table=ll 

/product= " stringent starvation 

protein B" 

/protein-id= "CAD07858 .1" 
/db-xref ="GI: 16504405" 
/db-xref = "SPTREMBL : Q8XGT9 " 
/ 1 rans lat ion= 11 MDLSQLTPRRPYLLRAFYEW 
LLDNQLT PHL WD VML PGVH VPME 
YARDGQIVLNIAPRAVGNLELSNDEVRFNARFGG 
VPRQVSVPLAAVLAIYARENGAGT 
MFEPEAAYDEDVVSLNDDDNTAGAESETVMSVID 
GDKPDHDDDSSPDDEPPPPRGGRP ALRWK" 
.1597 /gene="STY3523" 



/ no t e = " synonym : s spA " 
1597 /gene="STY3 523" 



sspA 



complement (159121 
72) 



complement (160017 . 
09) 

complement (160017 
09) 



1596 



/note="Orthologue of E. coli 
(SSPA-ECOLI) ; Fasta hit to 
SSPA-ECOLI (211 aa) , 98% identity 
in 210 aa overlap" 
/codon- start =1 
/ trans l-table= 11 
/product =" stringent starvation 
protein A" 

/protein- id= " CAD0 7 8 59.1" 

/db-xref ="GI: 16504406" 

/db-xref = " SPTREMBL : Q8Z3E9 " 

/ trans lat ion= " MAVAANKRSVMTLFSGPTD I 

YSHQVRIVLAEKGVSFEIEHVEKD 

NPPQDLIDLNPNQSVPTLVDRELTLWESRIIMEY 

LDERFPHPPLMPVYPVARGESRLY 

MHRIEKDWYTLMNVIVNGSASEVDSARKQLREEL 

LAIAPVFGQKPYFLSDEFSLVDCY 

LAPLLWRLPQLGIEFSGAGAKELKGYMTRVFERD 

SFLASLTEAEREMRLGRG " 

/gene="STY3523" 



/note="Pfam match to entry PF00 04 3 
GST, Glutathione S-transf erases . , 
score 166.00, E-value 1.9e-49" 
1604 /gene="STY3524" 

/note= " synonym : rpsl " 
.1604 /gene="STY3524" 

/note="Orthologue of E. coli rpsl 
(RS9-ECOLI) ; Fasta hit to 
RS9-ECOLI (129 aa) , 99% identity 
in 129 aa overlap" 
/codon- start =1 
/trans l-table=ll 
/product="3 0S ribosomal subunit 
protein S9" 



misc- feature complement ( 160020 . .1603 

82) 



misc- feature complement (16014 9. .1602 

05) 



qene complement ( 160425 .. 1608 

53) 

CDS complement (160425 . . 1608 

53) 



misc-feature complement (160428 . .1608 

11) 



misc-feature complement (160473 . .1605 

41) 



gene complement (161154 . . 1622 

78) 

CDS complement (161154 . .1622 

78) 



/db-xref="GI: 16504407" 

/db-xref = "GOA: Q8XFX5 " 

/ db - xr e f = " S WI S S - PROT : Q8XFX5" 

/ 1 r ans 1 a t ion= " MAENQYYGTGRRKS SAARVF 

IKPGNGKIVINQRSLEQYFGRETA 

RMWRQPLELVDMVEKLDLYITVKGGGISGQAGA 

IRHGITRALMEYDESLRGELRKAG 

FVTRDARQVERKKVGLRKARRRPQFSKR » 

/gene="STY3524" 

/note="Pfam match to entry PF0038 0 
Ribosomal-S9 , Ribosomal protein 
S9/S16, score 249.10, E-value 
7.2e-77" 
/gene="STY3 524" 

/note="PS003 60 Ribosomal protein 

S9 signature" 

/gene="STY3525" 

/note= " synonym : rplM" 
/gene="STY3 525" 

/note="Orthologue of E. coli rplM 
(RL13-ECOLI) ; Fasta hit to 
RL13-ECOLI (142 aa) , 100% identity 
in 142 aa overlap" 
/codon-start=l 
/transl-table=ll 
/product="50S ribosomal subunit 
protein L13" 

/protein- id= " CAD0 7 8 61.1" 

/db-xref =«GI: 16504408" 

/db-xref ="GOA: P02410" 

/db-xref ="SWISS-PROT: P02410" 

/ 1 rans la t ion= " MKTFTAKPETVKRDWYWDA 

TGKTLGRLATELARRLRGKHKAEY 

TPHVDTGDYI IVLNADKVAVTGNKRTDKVYYHHT 

GHIGGIKQATFEEMIARRPERVIE 

IAVKGMLPKGPLGRAMFRKLKVYAGNEHNHAAQQ 

PQVLDI" 

/gene="STY3 52 5" 

/note="Pfam match to entry PF00572 
Ribosomal-L13 , Ribosomal protein 
L13, score 305.00, E-value 
9.2e-88" 
/gene="STY3525" 

/note="PS00783 Ribosomal protein 

L13 signature" 

/gene-"STY3526" 

/gene="STY3526" 

/note="Orthologue of E. coli yhcM 
(YHCM-ECOLI) ; Fasta hit to 
YHCM-ECOLI (375 aa) , 85% identity 
in 3 73 aa overlap" 
/codon-start=l 
/trans l-table=ll 

/product = "putative ATP/GTP -binding 
protein" 

/protein- id= " CAD0 78 62.1" 

/db-xref = "GI: 16504409" 

/db-xref =" SPTREMBL : Q8Z3E8 " 

/translation "MQSLSPTSRYLQALNEGTHQ 

PDDVQKEAVDRLETLYQALTAKKS 

SATPPGGLIARLGKLLGKNEPDAQIPVRGLYMWG 

GVGRGKTWLMDLFYHSLPGERKLR 

LHFHRFMLRVHEELTALQGQIDPLDIIADRFKTE 

TDVLCFDEFFVTDITDAMLLGGLM 

KALFARGITLVATSNIPPEELYRNGLQRARFLPA 

I DAI KQH CD I MNVD AGVD YRLRTL 

TQAHLWLTPLNDETRRQMDKLWLALAGAAREHAP 
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163026. . 164393 
163026. . 164393 
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163302. .163790 



163797. .164069 



164118. .164363 



164309. .164332 



164486. .165556 



TLCVEARSQHDYIALSRLFHTVLLFDVPVMTPLM 
ENEARRF I ALVDE F YERHVKL WS 
AAAPLYEIYQGERLKFEFQRCLSRLQEMQSAEYL 
KREHMP" 
1620 /gene="STY3526" 

/note="PS00017 ATP/ GTP- binding 
site motif A (P-loop) " 
/gene="STY3527" 
/gene = "STY3527 " 

/note= n Orthologue of E. coli yhcB 
(YHCB-ECOLI) ; Fasta hit to 
YHCB-ECOLI (134 aa) , 96% identity 
in 13 2 aa overlap" 
/ codon - s tart = 1 
/transl-table=ll 

/product=" conserved hypothetical 
protein" 

/protein-id= H CAD07863 .1" 
/ db-xref ="GI: 16504410" 
/db-xref = " SPTREMBL : Q8 Z3E7 " 
/translation " MFMTWEYALIGLWGI I IGA 
VAMRFGNRKLRQQQALQYELEKNK 
AELEEYREELVSHFARSAELLDTMAHDYRQLYQY 
MAKS S S S LLP EMS AESNP FRNRLA 
ESEASNDQAPVQMPRDYSEGASGLLRSGAKRD" 
/gene=" degQ" 

/ note = 11 synonym : STY3 52 8 " 
/gene=" degQ" 
/EC- number = "3.4.21.-" 
/note=" Similar to Escherichia coli 
protease DegQ SW:DEGQ-ECOLI 
(P39099) (455 aa) fasta scores: 
E(): 0, 90.1% id in 455 aa" 
/codon- start =1 
/transl-table=ll 
/product =" serine protease" 
/protein- id= " CAD0 7864.1" 
/ db-xref ="GI : 16504411" 
/db-xref = "GOA : Q8Z3E6 " 
/db-xref = " SPTREMBL : Q8Z3E6 " 
/ 1 r ans 1 at ion= " MKKHTQLLS ALALS VGLTLS 
A P F P ALAS I PGQ V PGQ ATL P S LAP 
MLEKVLPAWSVKVEGTATQSQKVPEEFKKFFGE 
DLPDQPSQPFEGLGSGVI IDAAKG 
YVLTNNHV I NQAQKI S I QLNDGRE FDAKL I GGDD 
QSDIALLQIQNPSKLTQIAIADSD 
KLR VGD F AVAVGN P F GL GQT AT SGI I SALGRSGL 
NLEGLENF I QTD AS INRGNSGGAL 
LNLNGELIGINTAILAPGGGSIGIGFAIPSNMAQ 
TLAQQL IQFGE I KRGLLG I KGTEM 
TADIAKAFKLNVQRGAFVSEVLPNSGSAKAGVKS 
GDVIISLNGKPLNSFAELRSRIAT 
TEPGTKVKLGLLRDGKPLEVEVTLDSNTSSSASA 
EMIAPALQGATLSDGQLKDGTKGV 
KVDSVEKSSPAAQAGLQKDDVIIGVNRDRISSIA 
EMRKVMAAKPS I IALQWRGNENI YLLLR" 
/gene="degQ" 

/note="Pfam match to entry PF00089 
trypsin, Trypsin, score 75.70, 
E-value 3.5e-23" 
/gene="degQ" 

/note="Pfam match to entry PF00595 
PDZ, PDZ domain (Also known as DHR 
or GLGF) . , score 79.80, E-value 
5.5e-20" 
/gene="degQ" 

/note="Pfam match to entry PF00595 
PDZ, PDZ domain (Also known as DHR 
or GLGF)., score 54.40, E-value 
2.5e-12" 
/gene="degQ" 

/note="PS00017 ATP/GTP-binding 
site motif A (P-loop) " 
/gene="degS" 



CDS 
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164669. . 165217 



165227. .165502 



166341. .169683 
complement (166342 , 
43) 

complement (166342 . 
43) 



gene 



complement (167656 
31) 



/gene= n degS" 
/EC-number="3 .4 .21. - " 
/note= "Similar to Escherichia coli 
protease degs precursor degs or 
hhob or htrH SW:DEGS-ECOLI 
(P31137) (355 aa) fasta scores: 
E() : 0, 91.6% id in 356 aa" 
/ codon - s tart = 1 
/transl-table=ll 
/product =" serine protease" 
/protein-id="CAD07865 . 1" 
/db-xref ="GI : 16504412 " 
/ db - xr e f = " GOA : Q8XEX3 " 
/db-xref = " SPTREMBL : Q8XEX3 " 
/translation "MFVKLLRSVAIGLIVGAILL 
AVMPSLRKINPIAVPQFDSTDETP 
ASYNFAVRRAAPAWNVYNRSMNSTAHNQLEIRT 
LGSGVIMDQRGYI ITNKHVINDAD 
QI I VALQDGRVFEALLVGSDSLTDLAVLKINATG 
GL PT I P I NTKRTPH I GDWLAI GN 
P YNLGQT I TQG I I S ATGR I GLNPTGRQN FLQTD A 
S INHGNSGGALVNS LGELMG I NTL 
SFDKSNDGETPEGLGFAIPFQLATKIMDKLIRDG 
RVIRGYIGIGGREIAPLHAQQGSG 
MDPIQGI WNEVTPNGPAALAGIQVNDLI ISVNN 
KPAVSALETMDQVAEIRPGSVIPV 
WMRDDKQLTFQVTVQEYPASN » 
/gene="degS" 

/note="Pfam match to entry PF00089 
trypsin, Trypsin, score 92.90, 
E-value 1.2e-28 n 
/gene="degS" 

/note="Pfam match to entry PF00595 
PDZ, PDZ domain (Also known as DHR 
or GLGF) . , score 64.60, E-value 
2.1e-15" 

/note=" repeat element repl2" 
1676 /gene="oadB" 

/note= " synonym : STY3 53 1 11 
.1676 /gene="oadB" 

/EC- number = "4.1.1.3" 
/note=" Similar to Salmonella 
typhimurium oxaloacetate 
decarboxylase beta chain OadB 
SW:DCOB-SALTY (Q03031) (433 aa) 
fasta scores: E(): 0, 98.2% id in 
433 aa" 

/codon- start =1 

/transl-table=ll 

/product =" oxaloacetate 

decarboxylase beta chain" 

/protein-id="CAD07866 .1" 

/db-xref ="GI : 16504413 " 

/db-xref="GOA:Q8Z3E5" 

/ db - xr e f = " S PTREMBL : Q 8 Z 3 E 5 " 

/ 1 rans lat ion= " ME S LNALLQGMGLMHLGAGQ 

AIMLLVSLLLLWLAIAKKFEPLLL 

LPIGFGGLLSNIPEAGMALTALESLLAHHDAGQL 

AVI AAKLNCAPDVHAI KE ALALAL 
PSVQNQMENLAVDMGYTPGVLALFYKVAIGSGVA 
PLVI FMGVGAMTDFGPLLANPRTL 
LLGAAAQFGI FATVLGALTLNYFGLI AFTLPQAA 
AIGIIGGADGPTAIYLSGKLAPEL 
LGAIAVAAYSYMALVPLIQPPIMRALTSEKERKI 
RMVQLRTVSKREKILFPVVLLLLV 
ALLLPDAAPLLGMFCFGNLMRESGWERLSDTVQ 
NGLINIVTIFLGLSVGAKLVADKF 
LQPQTLGILLLGVIAFGIGTAAGVLMAKLLNLCS 
KNKINPLIGSAGVSAVPMAARVSN 
KVGLESNPQNFLLMHAMGPNVAGVIGSAIAAGVM 
LKYVLAM" 
. 1694 /gene="oadA" 



CDS complement (167656. .1694 /gene= n oadA" 

31) 

/EC-number="4.1.1.3" 
/note= M Similar to Salmonella 
typhimurium oxaloacetate 
decarboxylase alpha chain OadA 
SWrDCOA- SALTY (Q03030) (590 aa) 
fasta scores: E(): 0, 98.6% id in 
590 aa" 

/codon-start=l 
/transl-table=ll 
/product =" oxaloacetate 
decarboxylase alpha chain" 
/protein- id="CAD07867. 1" 
/db-xref="GI: 16504414" 
/db-xref="GOA:Q8XGX8" 
/db-xref="S PTREMBL : Q 8 XGX 8 " 
/ 1 rans lat ion= " MTI AITDWLRDAHQSLFAT 
RLRLDDMLP I AAQLDDVGYGSLEC 
WGGATFDACIRFLGEDPWLRLRELKKAMPKTPLQ 
MLLRGQNLLGYRHYADDWERFVE 
RAVKNGMDVFRVFDAMNDPRNMKAALQAVRSHGA 
HAQGTLSYTTSPAHTLQTWLDLTE 
QLLETGVDS I AIKDMSGI LTPMAAFELVSE I KKR 
FEVRLHLHCHATTGMAEMALLKAI 
EAGVDGVDTAISSMSATYGHPATEALVATLAGTE 
HDTGLDILKLENIAAYFREVRKKY 
HAFEGQLKGYDSRILVAQVPGGMLTNLESQLKQQ 
NAADRLDQVLAE I PRVREDLGF I P 
LVTPTS Q I VGTQAVLNVLTGER YKT I AKETAG I L 
KGEYGHTPVPVNAALQARVLEGSA 
PVTCRPADLLKPELAELEADVRRQAQEKGITLAG 
NAIDDVLTVALFPQIGLKFLENRH 
NPAAFEPLPQAEAAQPVAKAEKPAASGIYTVEVE 
GKAFWRVSDGGDI SQLTTAVPAA 
SSAPVQAAAPAGAGTPVTAPLAGNIWKVIATEGQ 
S VAEGDVLLILEAMKMETE I RAAQ 
AGTVRG I AVKS GDAVS VGDTLMTLA 1 1 
misc-feature complement (167662 . .1678 /gene="oadA" 

65) 

/note="Pfam match to entry PF003 64 
biotin-lipoyl, Biot in- requiring 
enzymes, score 101.10, E-value 
2.2e-26" 

misc-feature complement (167740 . .1677 /gene= M oadA" 

93) 

/note="PS00188 Biotin-requiring 
enzymes attachment site" 
misc-feature complement ( 168577 . .1694 /gene= !, oadA n 

07) 

/note="Pfam match to entry PF00682 
HMGL-like, HMGL-like, score 
326.40, E-value 3.4e-94" 
gene complement ( 16 9447 .. 1696 /gene= n oadG" 

89) 

/note= " synonym: STY3533 11 
CDS complement (169447 .. 1696 /gene="oadG" 

89) 

/EC-number="4 . 1 . 1 . 3 ,! 

/note=" Similar to Salmonella 

typhimurium oxaloacetate 

decarboxylase gamma chain oadG 

SWrDCOG- SALTY (Q03 032) (83 aa) 

fasta scores: E() : 3.7e-22, 85.5% 

id in 83 aa. " 

/codon-start=l 

/ trans l-table= 11 

/product =" oxaloacetate 

decarboxylase gamma chain' 1 

/protein-id= M CAD07868 .1" 

/db-xref ="GI : 16504415 " 

/db-xref="GOA:Q8Z3E4" 

/db-xref= ,, SWISS-PROT:Q8Z3E4" 

/ 1 rans 1 a t i on= " MTNAALLLGEGFTLMLLGMG 

FVLAFLFLLIFAIRGMSAVITRFF 



complement (169845.. 
62) 

complement (16984 5. 
62) 



complement (1704 62 
61) 

complement (170462 
61) 



complement (1713 94 
46) 

complement (1713 94 
46) 



NA" 

1704 /gene="STY3534" 

/note= " synonym : ttdB " 
1704 /gene= M STY3534" 

/note="Orthologue of E. coli ttdB 
( TTDB -E COL I) ; Fasta hit to 
TTDB-ECOLI (2 01 aa) , 67% identity 
in 203 aa overlap" 
/codon-start=l 
/transl-table=ll 
/product= " tartrate dehydratase " 
/protein-id="CAD07869 . 1" 
/db-xref = "GI : 16504416" 
/db-xref = "GOA : Q8XEV4 " 
/ db - xr e f = " S PTREMBL : Q8XEV4 " 
/translation= " MTKK I LTT P I KDEDLAD I KA 
GD I I YLNGH I VTCRDVAHRRL I EG 
GRELPVDVRGGAILHAGPIVRPIKGEDDKFEMVS 
VGPTTSMRMEKFEKEFIAQTGVKL 
IVGKGGMGKGTEEGCAEHKALHCVFPAGCAWAA 
VCVEEIEDAQWRDLGMPETLWVCR 
VKEFGPLIVS IDTHGNNLFEQNKI IFNQRKEIVA 
DEICQNVSFIK" 
.1713 /gene="STY3535" 

/note= " synonym : ttdA" 
.1713 /gene="STY3535" 

/note="Orthologue of E. coli ttdA 
( TTDA- ECOLI ) ; Fasta hit to 
TTDA- E COL I (3 03 aa) , 54% identity 
in 294 aa overlap" 
/codon-start=l 
/ trans 1- table= 11 
/product = " tartrate dehydratase " 
/protein- id= " CAD0 7 870.1" 
/db-xref ="GI : 16504417" 
/db-xref =" GOA: Q8XFJ9" 
/db-xref = " S PTREMBL : Q8XFJ9 " 
/ 1 r ans la t i on= " MS KS EQ I SHMTD VMAKFVGY 
TGKVLPDDVTAKLEDLHKKETSKL 
ADVI FTTMI ENQRLAKELDRPS CQDTGVI QFLVE 
CGTNFPLIGELEALLREAVIKATV 
DSPLRHNSVETFDEYNTGKNVGKGTPTVFWEIVP 
NSDQCSIYTYMAGGGCSLPGKAMV 
LMPGAGYEGVTRFVLDVMTSYGLNACPPLLVGVG 
VATSVETAALLSKKALMRPIGSHN 
ENERAASLEKMLEDGINKIGLGPQGMSGNTSVMG 
VN I ENT ARH P S T I G VAVNVG C W S H 
RKGHIVFDKDLNYTITSHSGVNF " 
.1727 /gene="STY3536" 

.1727 /gene="STY3 53 6" 

/note=" Similar to Methanobacterium 
the rmoaut o t rophi cum 
sodium/dicarboxylate or sulfate 
cotransporter mth788 TR: 026881 
(EMBL:AE000857) (443 aa) fasta 
scores: E(): 2.1e-31, 29.9% id in 
428 aa. Contains multiple possible 
membrane spanning hydrophobic 
domains" 
/codon- start =1 
/ trans l-table=ll 
/product= "possible membrane 
transport protein" 
/protein- id= " CAD07871 . 1 " 
/ db-xref ="GI: 16504418" 
/db-xref = "GOA: Q8Z3E3 " 
/db-xref = " S PTREMBL : Q8Z3E3 " 
/ 1 ranslat ion= " MTYFLYGNNFSSS ILDTISY 
I IDWI I INMEP ITLTLCLLVFAI V 



misc- feature 



misc- feature 



gene 
CDS 



complement ( 171424 
31) 



complement (172444 
41) 



complement (172873 
78) 

complement (172873 
78) 



gene 
CDS 



complement (173525 . 
54) 

complement (173525 , 
54) 



FIDTNVILFVAMFIVGGALFETGM 
ANKVGGVI TRFAKTEKQL I FT I MWVGLMS GVLS 
NTGTAAVL I P W I G VAAKS G F S RS 
RLLMPLVFAAALGGNLS L I GAPGNL I AQS ALQN I 
GGGFGFFEYAKIGLPMLICGILYF 
LTIGYRFLPNNATGGEVGSVGEQRDYSHVPQWKQ 
RLSLWLIATILGMIFEKKIGVSL 
AVTGCIGALVLWSGVLTEKQAYKAIDSQTIFIF 
GGTLALAKALEMTGAGKLVADYVI 
GMLGQNS S PFMLL I AVFALS WMTNFMSNTATTA 
LLVPVSLS I AAGMGADPRAVLMAT 
V I GGS CAYATP I GMPANMMVLS AGGYKFVD YAKA 
GIPLIIVSTIVSLILLPILFPFHP " 
1718 /gene= n STY3536 M 

/note="Pfam match to entry PF00939 
Na- sulph- symp , Sodium : sulfate 
symporter transmembrane region, 
score 29.30, E-value l.le-07" 
.1726 /gene="STY3 53 6" 

/note="Pfam match to entry PF00939 
Na- sulph- symp , Sodium : sulfate 
symporter transmembrane region, 
score 7.40, E-value 0.19" 
.1734 /gene="STY3537" 

.1734 /gene= n STY3 537 n 

/note=" Similar to Streptomyces 
coelicolor putative GntR- family 
transcriptional regulator 
SCgd3.11C TR:Q9XA67 
(EMBL:AL096822) (216 aa) fasta 
scores: E(): 7.4e-ll, 33.2% id in 
189 aa" 

/codon-start=l 
/transl-table=ll 

/product="possible transcriptional 
regulator" 

/protein-id="CAD07872 .1" 
/db-xref="GI: 16504419" 
/db-xref = " SPTREMBL : Q8Z3E2 " 
/ 1 r ans lat ion= " MLRKAI LSRELVEGQE I TLE 
G I AGMVGVS S MP VREAFQ I LAADG 
LIKVRPNKGAWLGINEQTIREHYEIRALLESEA 
VAKAS RPGTD I S R I AE VH YAAE KA 
LAENNSAEYSDLNQAFHMEIWNVAGNEKMKMLLC 
NMWNGLSMGHKVTEEE YAVI S I QE 
HKSILQALELHDETLARQRMREHI IRSMENMLTR 
YVGDPSA" 
.1741 /gene="STY3 53 8" 

.1741 /gene="STY3 53 8" 

/note=" Similar to the DNA-binding 
domains of several regulatory 
proteins e.g. Pseudomonas putida 
VanR protein vanR TR:Q9R9S9 
(EMBL:AJ252091) (237 aa) fasta 
scores: E(): 9.7e-06, 46.4% id in 
69 aa" 

/codon-start=l 

/transl-table=ll 

/product= "possible GntR- family 

transcriptional regulator" 

/protein-id="CAD07873 .1" 

/db-xref="GI: 16504420" 

/db-xref="GOA:Q8Z3El" 

/db-xref = " SPTREMBL : Q8Z3E1 " 

/ 1 r ans 1 a t i on= " MKKI QRTQTRDH I TQMLRYE 

ILSGNIKAGEELAQGS IAEQLGLS 

RMPVREALQSLEQEGFLIRLPNRHMQVAHLEADR 

VSHIFRVIAAMAAEMFSLIPSEVG 

DALLIRAQALAVAEDKSCELECHAMLISYVNNRY 



misc-feature complement (173 960 . .1741 

18) 



qene complement ( 174274 . .1752 

12) 

CDS complement (174274 . .1752 

12) 



misc-feature complement (174292 . .1752 

09) 



misc-feature complement (174 73 9 . . 1747 

77) 



gene 175626. .176096 

CDS 175626. .176096 



misc-feature 175641. .176093 



Q E S AQL F AELAD V I RQGRRDE I GQ VMQRY FLS LA 
E I MRQHMKDWE S AE A " 
/gene="STY3 53 8" 

/note="Pfam match to entry PF003 92 
gntR, Bacterial regulatory- 
proteins, gntR family, score 
44.90, E-value 2.5e-12" 
/gene= n STY3539" 

/note= " synonym : mdh" 
/gene="STY3 53 9" 

/note="Orthologue of E. coli mdh 
(MDH-ECOLI) ; Fasta hit to 
MDH-ECOLI (312 aa) , 95% identity 
in 312 aa overlap" 
/codon- start =1 
/ trans l-table= 11 
/product= "malate dehydrogenase " 
/protein-id= "CAD07874 .1" 
/db-xref ="GI: 16504421" 
/db-xref="GOA:Q8Z3E0" 
/db-xref =" SPTREMBL : Q8Z3E0 " 
/translation "MKVAVLGAAGGIGQALALLL 
KNQ L P S GS EL S L YD I AP VT PGVAV 
DLSHIPTAVKIKGFSGEDATPALEGADWLISAG 
VARKPGMDRSDLFNVNAGIVKNLV 
QQIAKTCPKACVGI ITNPVNTTVAIAAEVLKKAG 
VYDKNKLFGVTTLD I IRSNTFVAE 
LKGKLPTEVEVPVIGGHSGVTILPLLSQIPGVSF 
TEQEAAELTKRIQNAGTEWEAKA 
GGGSATLSMGQAAARFGLSLVRALQGEKGWECA 
YVEGDGQYARFFSQPLLLGKNGVE 
ERKSIGTLSTFEQHSLDAMLDTLKKDIQLGEDFI 
NK" 

/gene="STY353 9" 

/note="Pfam match to entry PF00056 
ldh, lactate/malate dehydrogenase, 
score 474.50, E-value 8.5e-139" 
/gene="STY353 9" 

/note="PS00068 Malate 
dehydrogenase active site 
signature" 
/gene="argR" 

/not e= " synonym : STY3 54 0 " 
/gene="argR" 

/note= "Similar to Salmonella 

typhimurium arginine repressor 

argR SW : ARGR- SALTY (P37170) (156 

aa) fasta scores: E(): 0, 100.0% 

id in 156 aa, and to Escherichia 

coli arginine repressor argr or 

xerA SW:ARGR-ECOLI (P15282) (156 

aa) fasta scores: E(): 0, 94.9% id 

in 156 aa Orthologue of E. coli 

argR (ARGR-ECOLI) ; Fasta hit to 

ARGR- E COL I (156 aa) , 95% identity 

in 156 aa overlap" 

/codon- start=l 

/transl-table=ll 

/product =" arginine repressor" 

/protein-id="CAD07875 .1" 

/db-xref ="GI : 16504422" 

/db-xref ="G0A: P37170 " 

/db-xref =" SWISS- PROT:P3 7170" 

/ 1 r ans 1 at ion= " MRS S AKQEELVRAFKALLKE 

EKFSSQGEIVLALQDQGFENINQS 

KVSRMLTKFGAVRTRNAKMEMVYCLPAELGVPTT 

S S PLKNLVLD I DYNDAVW IHTSP 

GAAQL I ARLLD S LGKAEG I LGT I AGDDT I FT T PA 

SGFSVRDLYEAILELFEQEL " 

/gene="argR" 



gene 
CDS 



176461. .176724 
176461. .176724 



gene 
CDS 



176828. .177094 
176828 . .177094 



gene 
CDS 



complement (177154 
26) 

complement (177154 
26) 



gene 



complement (177598 
65) 



Arg-repressor, Arginine repressor, 
score 391.80, E-value 6.7e-114" 
/gene="STY3542" 
/gene="STY3 542" 

/note= "Fasta hit to YCFR-ECOLI (85 
aa) , 34% identity in 88 aa overlap 
Fasta hit to YJFN-ECOLI (100 aa) , 
34% identity in 93 aa overlap 
Fasta hit to YAHO-ECOLI (91 aa) , 
31% identity in 91 aa overlap 
Fasta hit to YJFY-ECOLI (91 aa) , 

3 3% identity in 8 7 aa overlap 
Fasta hit to YBIJ-ECOLI (86 aa) , 

4 7% identity in 88 aa overlap 
Orthologue of E. coli YHCN-ECOLI ; 
Fasta hit to YHCN-ECOLI (87 aa) , 
78% identity in 87 aa overlap" 
/codon-start=l 

/ trans 1- table=ll 

/product= 11 conserved hypothetical 
protein" 

/protein-id="CAD07876. 1" 

/db-xref = "GI : 16504423 " 

/db-xref = " SPTREMBL : Q8Z3D9 " 

/ 1 r ans la t i on= " MKI KTTVATLS ILSVLS FGA 

FAAE P I S AEQ AQNRE A I E S VS VS A 

I GS S PMDMNAMLS KKADEQGATAYH I TEARSGSN 

WHATAELYK" 

/gene="STY354 3" 

/gene="STY3543" 

/note=" Fasta hit to YCFR-ECOLI (85 
aa) , 34% identity in 8 9 aa overlap 
Fasta hit to YJFN-ECOLI (100 aa) , 
34% identity in 93 aa overlap 
Fasta hit to YJFY-ECOLI (91 aa) , 
3 0% identity in 86 aa overlap 
Fasta hit to YKGI-ECOLI (83 aa) , 
3 5% identity in 80 aa overlap 
Fasta hit to YBIJ-ECOLI (86 aa) , 
3 7% identity in 90 aa overlap 
Paralogue of E. coli YHCN-ECOLI; 
Fasta hit to YHCN-ECOLI (87 aa) , 
53% identity in 88 aa overlap" 
/codon-start=l 
/transl-table=ll 

/product=" conserved hypothetical 
protein" 

/protein-id="CAD07877 .1" 
/ db-xref ="GI: 16504424" 
/db-xref = "SPTREMBL : Q8XEN2 " 
/ 1 rans lat ion= " MKTKYI I ASLGLATLLS FGA 
NAAVHQVNAEQAQNLQPMGT I S VS 
QIGSTPMDMRQEIVAKAEKAGANSYRIIELKEGD 
NWHATAELYK" 
1774 /gene="STY3 544" 

1774 /gene="STY3 544" 

/note= "Orthologue of E. coli 
YHCO-ECOLI; Fasta hit to 
YHCO-ECOLI (90 aa) , 77% identity 
in 90 aa overlap" 
/codon-start=l 
/transl-table=ll 

/product=" conserved hypothetical 
protein" 

/protein- id= "CAD07878 .1" 
/db-xref ="GI : 16504425" 
/db-xref = "SPTREMBL : Q8XFF0 " 
/ 1 rans lat ion= " MNVYTFDFNDIKNQSDFYRE 
FTQTFGLASEKVSDLDTLWDAVMS 
D I L PLPLE I E FVHL PDKLRRR YGAL I LL FDEAEE 
ELEGRLRFNVRH" 
,1795 /gene="STY3 545" 



CDS complement (177598. .1795 /gene= n STY3545 n 

/note="Orthologue of E. coli yhcP 
(YHCP-ECOLI) ; Fasta hit to 
YHCP-ECOLI (655 aa) , 92% identity 
in 655 aa overlap. Contains 
multiple possible membrane 
spanning hydrophobic domains and a 
possible N-terminal signal 
sequence . " 
/codon-start=l 
/ trans l-table= 11 
/product =" putative membrane 
protein" 

/protein- id= " CADO 7 8 79.1" 
/db-xref ="GI: 16504426" 
/db-xref = " SPTREMBL : Q8Z3D8 " 
/ trans lat ion= " MGIFS I ANQH I RFAVKLACA 
I VLAL F I GFH FQLET PRWAVLTAA 
I VAAG P AF AAGGE P YS GA I R YRGMLR 1 1 GT F I GC 
IAALI III SMIRAPLLMILVCCVW 
AGFCTWISSLVRIENSYAWGLSGYTALIIVITIQ 
TEPLLTPQFALERCSEIVIGIGCA 
I LADLLFS PRS I KQEVDRELDCLLVAQYQLMQLC 
I KHGD S E EVDNAWGDLVRRTAALE 
GMRSNLNMESSRWVRANRRLKALNTLSLTLITQS 
CETYLIQNTRPELITDTFRELFET 
PVETVQDVHRQLKRMRRVIVWTGERETPVTLYSW 
VGAATRYLLLKRGVISNTKISATE 
EE ILQGEPWKVES AERHHAMVNFWRTTLS CILG 
TLFWLWTGWTSGNGAMVMIAWTS 
LAMRL PN PRMVC I D F I YGTLAAL PLGLL YFLV 1 1 
PNTQQSMLLLCLSLAVLGFFIGIE 
VQKRRLGSMGALASTINIIVLDNPMTFHFIQFLD 
SALGQIVGCMLAFIVILLVRDKSK 
DRTGRVLLNQFVSAAVSAMTTNWRRKENRLPAL 
YQQLFLLMNKFPGDLPKFRLALTM 
I I AHQRLRDAP I PVNEDLS VFHRQLRRTADHVI S 
AGSDDKRRRYFGQLLDELD IYQEK 
LR I WE AP PQ VTE P VKRLTGMLH KYQNALTD S " 
gene complement (179571 . .1805 /gene="STY3546" 

03) 

/ note= " synonym : yhcQ" 
CDS complement (179571. .1805 /gene="STY3546" 

03) 

/note=" Fasta hit to YDHJ-ECOLI 
(299 aa) , 39% identity in 286 aa 
overlap Fasta hit to YJCR-ECOLI 
(343 aa) , 30% identity in 337 aa 
overlap Orthologue of E. coli yhcQ 
(YHCQ-ECOLI) ; Fasta hit to 
YHCQ-ECOLI (310 aa) , 93% identity 
in 310 aa overlap. Contains a 
possible N-terminal signal 
sequence." 
/codon-start=l 
/transl- table=ll 
/product="possible exported 
protein" 

/protein- id= " CADO 78 80.1" 

/db-xref ="GI: 16504427" 

/db-xref ="GOA:Q8XF83" 

/db-xref = « SPTREMBL : Q8XF83 " 

/translation "MKTLTRKLSRTAITLVLVIL 

AFI AI FRAWVYYTES PWTRDARFS 

AD WAI APD VAGL I THVNVHDNQL VKKDQVL FT I 

DQPRYQKALAEAEADVAYYQVLAQ 

EKRQEAGRRNRLGVQAMSREE IDQANNVLQTVLH 

QLAKAQATRDLAKLDLERTVI RAP 

ADGWVTNLNVYAGEF I TRGSTAVALVKKNS FYVQ 

AYMEETKLEGVRPGYRAE I TPLGS 

NRVLKGTVDS VAAGVTNAS STSDAKGMAT I DSNL 

EWVRLAQRVPVRIRLDEQQGNLWP 

AGTT AT W I TGKQDRD AS QDS F FRKLAHRLRE FG 



gene 
CDS 



68) 



complement (18 0511 . 
14) 

complement (18 0511 . 
14) 



gene 
CDS 



180896. .181825 
180896. .181825 



misc- feature 



180905. .181324 



misc- feature 

gene 
CDS 



180947. .181039 



complement (18194 8 
93) 

complement (18194 8 
93) 



/note="Pfam match to entry PF00529 
HlyD, HlyD family secretion 
protein, score 135.20, E-value 
1.2e-36" 
1807 /gene="STY3546a" 

1807 /gene="STY3546a" 

/note=" Similar to Escherichia coli 

hypothetical protein YhcR 

SW: YHCR-ECOLI (P46478) (90 aa) 

fasta scores: E(): 5.6e~29, 98.5% 

id in 67 aa" 

/codon- start =1 

/transl-table=ll 

/product =" conserved hypothetical 
protein" 

/protein-id= "CAD07881 . 1" 

/db-xref ="GI : 16504428 » 

/db-xref = " SPTREMBL : Q8XEK3 " 

/ translation=" MSLFPVIWFGLSFPPIFFE 

LLLSLAI F WL VRRML VP TG I YD F V 

WH PAL FNT AL YC CL F YL I S RL F V 11 

/gene="STY354 7" 

/gene="STY3 54 7" 

/note=" Fasta hit to YHJC-ECOLI 
(299 aa) , 31% identity in 293 aa 
overlap Fasta hit to YAFC-ECOLI 
(3 04 aa) , 31% identity in 2 90 aa 
overlap Fasta hit to YEAT-ECOLI 
(307 aa) , 30% identity in 293 aa 
overlap Orthologue of E. coli 
YHCS-ECOLI; Fasta hit to 
YHCS-ECOLI (3 09 aa) , 95% identity 
in 3 09 aa overlap" 
/codon- start=l 
/transl- tableau 
/product =" probable LysR- family 
transcriptional regulator" 
/protein-id= "CAD07882 .1" 
/db-xref ="GI : 16504429" 
/db-xref ="GOA: Q8XFH1" 
/db-xref = " SPTREMBL : Q8XFH1 " 
/ 1 rans 1 a t i on= 11 MERLKRMS VFAKWEFGS FT 
AAARQLQMSVSS ISQTVAKLEDEL 
QVKLLNRSTRSIGLTEAGKIYYQGCRRMLHEVQD 
VHEQLYAFNNTPIGTLRIGCSSTM 
AQNVLAGLTAKLLKEYPGLAVNLVTGI PAPDLIA 
DGLDWIRVGALQDSSLFSRRLGA 
MPMWCAAKPYLAQYGVPEKPADLSSHSWLEYSV 
RPDNEFELIAPEGISTRLIPQGRF 
VTND PMTL VRWLTAGTG I AYVP LMWV I D E I NRGD 
LEILLPRYQSDPRPVYALYTEKDK 
LPLKVQWINALTDYFVDVAHLFQGMHGRGKEK " 
/gene="STY3547" 

/note="Pfam match to entry PF0 0126 
HTH- 1 , Bacterial regulatory 
helix-turn-helix protein, lysR 
family, score 170.30, E-value 
3 . le-47" 
/gene="STY3547" 
/note="PS00044 Bacterial 
regulatory proteins, lysR family 
signature" 
.1833 /gene="tldD" 

/note= " synonym : STY3 54 8 " 
.1833 /gene="tldD" 

/note="Similar to Escherichia coli 
protein TldD which suppresses the 
inhibitory activity or the carbon 
storage regulator CsrA 
SW:TLDD-ECOLI (P46473) (481 aa) 



481 aa" 

/codon-start=l 
/transl-table=ll 
/product= n TldD protein" 
/protein-id= n CAD07883 .1" 
/db-xref = "GI : 16504430" 
/db-xref = " SPTREMBL : Q8XFQ3 " 
/ 1 rans la t ion= " MSLNLVSEQLLAANGLNHQD 
LFAILGQLAERRLDYGDLYFQSSY 
HESWVLEDRIIKDGSYNIDQGVGVRAISGEKTGF 
A YADQ I S LLALEQ S AQ AART I VRE 
NGEGKVKTLAAVAHQPLYTTLDPLQSMSREEKLD 
ILRRVDKAAREADKRVQEVNASLT 
GVYELILVAATDGTLAADVRPLVRLSVSVQVEED 
GKRERGASGGGGRFGYEYFLADLD 
GEVRAD AWAKE AVRMALVNL S A VAAP AGTL PWL 
GAGWPGVLLHEAVGHGLEGDFNRR 
GTS VFSGQ I GEQ VASALCT WDDGTMMNRRGS VA 
IDDEGTPGQYNVL I ENGVLKGYMQ 
DKLNARLMGAAPTGNGRRESYAHLPMPRMTNTYM 
LAGQSTPQEIIESVEYGIYAPNFG 
GGQVDITSGKFVFSTSEAYLIENGKVTTPVKGAT 
L I G S G I ETMQQ I SMVGNDL KLDNG 
VGVCGKEGQSLPVGVGQPTLKVDNLTVGGTA " 
misc- feature complement (182398 . .1832 /gene="tldD" 

94) 

/note="Pfam match to entry PF01523 
PmbA-TldD, Putative modulator of 
DNA gyrase, score 385.30, E-value 
6.3e-112" 

gene complement ( 183538 .. 1873 /gene="STY3 54 9" 

38) 

CDS complement (183538 1873 / gene= 11 STY3 54 9 11 

38) 

/note="This CDS is similar to two 
adjoining E. coli hypothetical 
proteins. The N-termmus is 
similar to yhdR SW: YHDR-ECOLI 
(P46476) (282 aa) fasta scores: 
E() : 0, 82.0% id in 272 aa and the 
C-terminus is similar to yhdP 
SW: YHDP-ECOLI (P46474; P76676; 
P46475) (986 aa) fasta scores: 
E() : 0, 79.9% id in 987 aa. 
Contains a possible N-terminal 
signal sequence." 
/codon- start =1 
/transl-table=ll 
/product= "possible exported 
protein" 

/protein-id= "CAD07884 . 1" 

/db-xref ="GI: 16504431" 

/db-xref = "SPTREMBL : Q8Z3D7 " 

/ 1 rans lat ion= " MRRLPG I LLLTGAAL I V I AA 

LLVSGLRLALPHLDAWRPAILNKI 

ESVTGVPVAASQLSASWQNFGPTLEAHNIHAALK 

DGGELS IKRVTLALDVWQSLLHMR 

WQFRDLTFWQLNFRTNTPLQSSDGEGIETSRLSD 

LFLRQFDHFDLRDSQISFLTLSGQ 

RAELAIPQLTWLNGKERHRAEGEVSLSSLTGQHG 

VMQVRMDLRDDDGLLNNGRVWLQA 

DD I D VKPWLGKWMQDNVALQTARF SLEGWMTLS K 

GE I AGGDVWLKQGGAS WLGDNTTH 

TLSVDNLTAQISREQPGWQFYIPDTRITLDGKPW 

PSGALTVAWLPQQDVGGENHTRSD 

ELRIRASNLELAGLEALRPLAAKLSPVLGEIWQA 

TQPSGKIATLALDIPLQATEKTRF 

QASWENLAWKQWKLLPGAEHFSGTLAGSVEDGQM 

KVAMQQAKMP YETVFRAPLE I ENG 

VATLSWLKNENGFQLDGRDIDVKAKAVHARGGFR 

YLQPTGDEPWLGILAGISTDDGSQ 

AWRYFPENLMGKALVDYLSGAIQGGEADNATLVY 

GGNPHLFPYKHNEGQFEVLVPLRN 

ATFAFQPDWPALKNLNIELDFLNDGLWMRSDSVD 

LGGVKAS KLAAA I PD YS KEKLL I D 



gene 
CDS 



complement (18 744 9 . 
18) 

complement (18 7449 , 
18) 



misc-f eature 

gene 
CDS 



complement (188553 
16) 



complement (188 908 
01) 

complement (188908 
01) 



DVNARLHLD I PLDGEQVTAEGDVS 
LRNNSLFIKPLNSTLKNLNGKFSFVNGALKSGPL 
TANWFNQPLNLDFSTTEGAKAYQV 
AVNLNGNWQPTRMGVLPPQLNDALSGSVTWNGKV 
G I DLP YHADTT YH I ELNGDLRNVS 
SHLPSPLNKPAGEAIPVNIQADGNLKSFALTGSA 
GSKNHFNSRWLLNQKLTLDRAIWT 
TDSRTIPPLPAQQGVELNLPALDGAQWLALFQKG 
AADNVSSSAEFPQRVTLRTPALSL 
GGQQWNNLSWSAPSLNGTKIEAQGREVNATLLM 
RNHAPWLANI KYLYYNPGVAKTHA 
S S PTPTS PLASANT I S FRGWPDLQLRCEECWLWG 
QKYGRIDGDFAIKGNTLTLANGLI 
DTGFARLKANGEWVNAPGNERTSLKGSLHGSNLD 
TAAGF FG I S T P I QNAS FNVD YDLH 
WRNPPCQPEEATLNGILRTRLGKGEFTDLSSGHA 
GQLLRLL S FD ALLRKLRFD FRDT F 
SEGFYFDSIHSTAWIKDGVLHTDDTLVDGLEADI 
AMKGS VDLVRRRLDMEAWAAE I S 
ATVGVAAAFAVNP I VGAAVFAAS KVLGPLWS KVS 
ILRYRITGPVDAPQINEVLRQPRK ESQQ" 
.188 9 /gene="rnG" 

/note= " synonym : STY3 5 5 0 11 
.188 9 /gene="rnG" 

/ EC - number = "3.1.4.-" 
/note=" Similar to Escherichia coli 
ribonuclease G cafA r rnG 
SW:RNG-ECOLI (P25537; P76677) (488 
aa) fasta scores: E(): 0, 96.7% id 
in 488 aa" 
/codon- start =1 
/transl-table=ll 
/product=" ribonuclease G" 
/protein- id= " CAD07885 . 1" 
/db-xref ="GI: 16504432" 
/db-xref="GOA:Q8XGR0" 
/db-xref = "SPTREMBL : Q8XGR0 » 
/ 1 r ans 1 a t i on= " MTAELLVNVTP S ETRVAY ID 
GG I LQE I H I ERE ARRG I VGN I YKG 
RVSRVL PGMQAAFVD I GLDKAAFLHASD I MPHTE 
CVAGDEQKQFTVRD I S ELVRQGQD 
LMVQWKDPLGTKGARLTTDITLPSRYLVFMPGA 
SHVGVSQRIESESERERLKKWAE 
YCDEQGGFI IRTAAEGVCEEDLASDAAYLKRVWT 
KVMERKKRPQTRYQMYGELALAQR 
VLRD FAD AQLDR I RVD S RLT YE S LLE FTAE Y I PE 
MTSKLEHYSGHQPIFDLYDVENEI 
QRALERKVELKSGGYLI IDQTEAMTTVDINTGAF 
VGHRNLDDT I FNTNI EATQAIARQ 
LRLRNLGGI I I IDFIDMNNEDHRRRVLHSLEQAL 
SKDRVKTS INGFSPLGLVEMTRKR 
TRESVEHVLCNECPTCHGRGTVKTVETVCYEIMR 
E I VRVHHAYDS DRFLVYAS PAVAE 
ALKGEESHALAEVEI FVGKQVKVQVEPLYNQEQF 
DWMM" 
18 88 /gene="rnG" 

/note="Pfam match to entry PF00575 
SI, SI RNA binding domain, score 
68.20, E-value 3.3e-17" 
1895 /gene="STY3551" 

/note= " synonym : yhdE " 
1895 /gene="STY3551" 

/note=" Fasta hit to YCEF-ECOLI 
(207 aa) , 38% identity in 185 aa 
overlap Orthologue of E. coli yhdE 
(YHDE-ECOLI) ; Fasta hit to 
YHDE-ECOLI (197 aa) , 85% identity 
in 197 aa overlap" 
/codon- start=l 
/transl-table=ll 



protein" 

/protein-id= "CAD07886 .1" 

/db-xref = »GI : 16504433 » 

/ db-xref ="SWISS-PROT: P58631" 

/ 1 rans lat ion= 11 MTTLYLASGSPRRQELLIQL 

GFS FEQ WPG I EEQRRVQES AQQ Y 

WRLAREKAQAGVALVPRDLPVLGADT I WLNGE 

VLEKPRDAAHAAEMLRLLSGNTHQ 

VMTAVALADSQQTLDCLWTEVTFRTLSAQDITG 

YVASGEPLDKAGAYGIQGRGGCFV 

RKINGSYHAWGLPLVETYELLSHFNALRDKRDK 

HDG" 

complement (189510 . . 1900 /gene="STY3552 " 
01) 

/ note= " synonym : mreD " 
complement (189510 . .1900 /gene="STY3552" 
01) 

/note= u Orthologue of E. coli mreD 
( MRED -E COL I) ; Fasta hit to 
MRED- E COL I (162 aa) , 94% identity 
in 162 aa overlap" 
/codon- start =1 
/transl-table=ll 
/product="rod shape -determining 
protein" 

/protein-id= "CAD07887 .1" 

/db-xref ="GI: 16504434" 

/db-xref = " SPTREMBL : Q8XGG6 " 

/ 1 rans lat ion= " MVAS YRSQGRWVI WLSFLIA 

LLLQ I MPWPDD I I VFRPNWVLL I L 

LYW I LALPHRVNVGTGFVMGA I LDL I S GS TLGVR 

ALSMS I VAYLVALKFQLFRNLALW 

QQALWMLLSLAVDI IVFWAEFLVINVSFRPEVF 

WS S WNGVL WP WL FLLMRKVRQQ F AVQ" 

complement (190001. .1910 /gene="STY3553 " 

53) 

/ note= " synonym : mreC " 
complement (190001. . 1910 /gene= "STY3553 " 
53) 

/note="Orthologue of E. coli mreC 
(MREC-ECOLI) ; Fasta hit to 
MREC-ECOLI (367 aa) , 91% identity 
in 34 9 aa overlap" 
/codon- s tart =1 
/transl-table=ll 
/product="rod shape -determining 
protein" 

/protein-id= "CAD07888 .1" 

/db-xref ="GI: 16504435" 

/db-xref = " SPTREMBL : Q8Z3D6 " 

/translation "MKPIFSRGPSLQIRLILAVL 

VALGVI IADSRLGTFSQIRTYMDT 

AVSPFYFISNGPRELLDSVSQTLASRDQLELENR 

ALRQELLLKNSDLLMLGQYKQENA 

RLRELLGS PLRQDEQKMVTQVI STVNDPYSDQW 

I D KGS VNG V YEGQ P V I S DKG WGQ 

WAVAKLT S RVLL I CD ATHAL P I QVLRND IRVIA 

AGNGCTDDLQLEHLPANTDIRVGD 

VLVTSGLGGRFPEGYPVAWSSVKLDTQRAYTVI 

QARPTAGLQRLRYLLLLWGADRNG 

ANPMTPEEVHRVANERLMQMMPQVLPSPDAMGPP 

APVPDPATGITQPSAGQTTPVSTQ 

SSPSGATTPSARAPGG" 

complement (191118 . . 1921 /gene="mreB" 

61) 

/note=" synonym: STY3554 " 
complement (191118 . . 1921 /gene = ,I mreB" 
61) 

/note= "Similar to Escherichia coli 
rod shape -determining protein MreB 
mreb S W : MREB - E COL I (P13 519; 
P76678) (347 aa) fasta scores: 
E(): 0, 100.0% id in 347 aa" 
/codon- s tart =1 
/transl-table=ll 



protein" 

/protein- id= " CAD07889 . 1" 
/db-xref =»GI : 16504436" 
/db-xref ="GOA: P13519" 
/db-xref="SWISS-PROT:P13 519" 
/ 1 rans lat ion= » MLKKFRGMFSNDLS IDLGTA 
NTLIYVKGQGIVLNEPSWAIRQD 
RAGSPKSVAAVGHDAKQMLGRTPGNIAAIRPMKD 
GVIADFFVTEKMLQHFIKQVHSNS 
FMRPSPRVLVCVPVGATQVERRAIRESAQGAGAR 
E VFL I EE PMAAAI GAGLPVS E ATG 
SMWD I GGGTTEVAVI SLNGWYS S S VRIGGDRF 
DEAI INYVRRNYGSLIGEATAERI 
KHEIGSAYPGDEVREIEVRGRNLAEGVPRGFTLN 
SNEILEALQEPLTGIVSAVMVALE 
QCP PELASD I S ERGMVLTGGGALLRNLDRLLMEE 
TGI PWVAEDPLTCVARGGGKALE 
MIDMHGGDLFSEE" 
gene complement (192469 1944 /gene="STY3 555" 

09) 

/ note= " synonym : yhdA" 
CDS complement (192469. .1944 /gene="STY3 555" 

09) 

/note="Orthologue of E. coli yhdA 
(YHDA-ECOLI) ; Fasta hit to 
YHDA-ECOLI (646 aa) , 84% identity 
in 646 aa overlap. Contains a 
possible N- terminal signal 
sequence . " 
/codon-start=l 
/trans l-table=ll 
/product= "putative lipoprotein" 
/protein-id= "CAD07890. 1" 
/db-xref ="GI: 16504437" 
/db-xref ="GOA:Q8Z3D5" 
/db-xref = " SPTREMBL : Q8Z3D5 " 
/ 1 rans lat ion= " MRLTTKFS AF I TLLTGLT I F 
VTLIGCSLSFYNAVQYKYVSRVQA 
TATAIDTHLVTHDIVSLTPQIDELMIASDIVRVD 
LLQGERSVYSHSRARGYRPAGTSD 
MYRELWPLIKHPGMSLRLVYQDPMGNYFHSLIT 
TAPLTLAIGFIVLILFLSVRWLQR 
QLSGQELLEIRSTRILNGERGANVRGSVYEWPAR 
TS S ALDVLLS E IQFAHEQRSRLDT 
L I RS YAAQD TKTGLGNRL F FDNQLATLLEDQE KV 
GVHGWMM I RL PD FNLLRD S LGGN 
QAEEQMFMLINLLSTFIMRYPGSLLARYHRSDFA 
VLLPHRTLKEAES IAGQLLKAVDA 
L P ANKMLDRDDMVH I G I C AWRS GQ S TD Q VME HAE 
AAARNAALQGGNS WAI YDDTLP EK 
GRGNVRWRTLIEQMLNRGGPRLYQKPAVTREGRV 
HHRELMCRI YDGKEE VS SAEYMPM 
VLQFGLS EE YDRLQ I S RL I TLLGYWPDENLAMQL 
TVESLIRPRFQRWLRDTLMQCEKS 
QRNR III ELAEAD VCQH I SRLQP I LRLVNALGVR 
VAVTQAGLTLVSTS WI KALNVELL 
KLH P S L VRN I E KRTENQLL VQS L VE ACAGT P TQ V 
YATGVRSRGEWQTLTKRGVAGGQG 
DFFASSQLLDTNVKKYSQRYSV" 
misc-feature complement (192505 . .1932 /gene="STY3 555" 

27) 

/note="Pfam match to entry PF00563 
DUF2 , Domain of unknown function 
2, score 392.30, E-value 4.6e-114" 
misc-feature complement (193267 . .193 7 /gene="STY3555 " 

61) 

/note="Pfam match to entry PF00990 
DUF9, Domain of unknown function 
DUF9, score 109.70, E-value 
5.7e-29" 

misc-feature complement (194332 . .1943 /gene="STY3 555" 

64) 

/note="PS00013 Prokaryotic 
membrane lipoprotein lipid 
attachment site" 



/note= " synonym : yhdH" 
/gene="STY3 556" 

/note="Orthologue of E. coli yhdH 
(YHDH-ECOLI) ; Fasta hit to 
YHDH-ECOLI (324 aa) , 89% identity 
in 323 aa overlap" 
/codon-start=l 
/transl-table=ll 

/product= "possible oxidoreductase" 

/protein- id= "CAD078 91 . 1 11 

/db-xref ="GI : 16504438 " 

/db-xref ="GOA:Q8XG63" 

/db-xref = " SPTREMBL : Q8XG63 " 

/translation= " MQALILEQQDGKTLASVQHL 

EESQLPAGDVTVDVHWSSLNYKDA 

LAITGKGKIIRHFPMIPGIDFAGTVHASEDPRFH 

AGQEVLLTGWGVGENHWGGLAERA 

RVKGDWL VAL PAGLS S RNAMI IGTAGFTAMLCVM 

ALEDAGIRPQDGEVWTGASGGVG 

S TAVALLHKLG YQ VAAVS GRE S THG YLKS LGANR 

ILSRDEFAESRPLEKQLWAGAIDT 

VGDKVLAKVLAQMNYGGCVAACGLAGGFALPTTV 

MP F I LRNVRLQG VD S VMT P P ARRA 

EAWARLVKDLPESFYAQAATEITLADAPKFADAI 

INNQVQGRTLVKIK " 

/gene="STY3 556" 

/note="Pfam match to entry PF00107 

adh-zinc, Zinc-binding 

dehydrogenases, score 118.50, 

E-value 1.2e-31" 

/gene="STY3 556" 

/note="PS00038 Myc-type, 

1 helix- loop-helix ' dimerization 

domain signature" 

/gene="STY3557" 

/gene= n STY3557" 

/note="Orthologue of E. coli 

P76342; Fasta hit to P76342 (334 

aa) , 88% identity in 334 aa 

overlap" 

/codon-start=l 

/transl-table=ll 

/ product= " conserved hypothetical 
protein" 

/protein-id="CAD07892 .1" 

/db-xref ="GI: 16504439" 

/db-xref="GOA:Q8XESl" 

/db-xref = " SWISS - PROT : Q8XES1 " 

/ 1 rans lat ion= " MKKIRPLTEADVTAESAFFM 

QRRQ VL KALG I S AAAL S L P S TAQA 

DLFSWFKGNDRPKAPAGKPLEFSQPAAWRSDLAL 

TPEDKVTGYNNFYEFGLDKADPAA 

NAGSLKTEPWTLKISGEVAKPFTLDYDDLTHRFP 

LEERIYRMRCVEAWSMWPWIGFP 

LYKLLAQAQPTSHAKYVAFETLYAPDDMPGQKDR 

FIGGGLKYPYVEGLRLDEAMHPLT 

LMTVGVYGKALPPQNGAP IRLI VPWKYGFKGI KS 

IVSIKLTRERPPTTWNLSAPNEYG 

FYANVNPHVDHPRWSQATERFIGSGGILDVQRQP 

TLLFNGYANEVASLYRGLNLRENF " 

/gene="STY3558" 

/gene="STY3558" 

/note="Orthologue of E. coli 

P76343; Fasta hit to P76343 (211 

aa) , 85% identity in 195 aa 

overlap" 

/codon- start =1 

/transl-table=ll 

/product =" putative membrane 

protein" 

/protein-id= "CAD07893 .1" 
/db-xref ="GI: 16504440" 
/db-xref = "GOA : Q8Z3D4 " 
/db-xref =" SWISS- PROT : Q8Z3D4 " 
/translation^ "MRLTVKQITWLKVCLHLAGF 



gene 
CDS 



197698. .198168 
197698. .198168 



misc- feature 



misc-f eature 



gene 
CDS 



197938. .198162 

198031. .198084 

198179. .199528 
198179. .199528 



misc-f eature 198188 . . 199288 



misc-f eature 198638 . . 198682 



misc-feature 199034 . . 199057 



HFTGRTALKFLLATLLVSPLARYAKQPLLIRTRR 

LLGLWCFVWATLHLTSYALLELGI 

HNLALLGSELISRPYLTLGIISWLVLLALTLTST 

QFAQRKLGKRWQTLHNWYLVAIL 

AP I H YLWS VKI LS PQP VI YAALALALLALRYRKF 

RQWWR" 

/gene="STY3559" 

/ note= " synonym : accB 11 

/gene= ,! STY3559 n 

/note="Orthologue of E. coli accB 
(BCCP-ECOLI) ; Fasta hit to 
BCCP-ECOLI (156 aa) , 93% identity 
in 156 aa overlap" 
/codon-start=l 
/transl-table=ll 

/product ="biotin carboxyl carrier 
protein" 

/protein-id= "CAD07894 . 1" 

/db-xref ="GI : 16504441" 

/db-xref ="GOA:Q8XGD9" 

/db-xref = " SPTREMBL : Q8XGD9 " 

/translation= "MDIRKIKKLIELVEESGISE 

LEISEGEESVRISRTTANAGFPVM 

QQAYAAPMMQQPALSNAVAPAATPAMEAPAAAEI 

SGHIVRSPMVGTFYRTPSPDAKAF 

I E VGQKVNVGDTLC I VEAMKMMNQ I E ADKAGTVK 

AILVESGQPVEFDEPLWIE 11 

/gene="STY3559" 

/note="Pfam match to entry PF00364 
biotin-lipoyl, Biotin-requiring 
enzymes, score 131.30, E- value 
1 . 7e-35 " 
/gene="STY3 559" 

/note="PS00188 Biotin-requiring 
enzymes attachment site" 
/gene="STY3560" 
/note= " synonym : accC " 
/gene="STY3 560" 

/note="Orthologue of E. coli accC 
(ACCC-ECOLI) ; Fasta hit to 
ACCC-ECOLI (449 aa) , 97% identity 
in 449 aa overlap" 
/codon- start =1 
/transl-table=ll 
/product="biotin carboxylase" 
/protein-id= "CAD07895 . 1" 
/db-xref = "GI : 16504442 » 
/db-xref ="GOA: Q8XF58 " 
/db-xref = " SPTREMBL : Q8XF58 " 
/ translation= "MLDKIVIANRGEIALRILRA 
CKELGIKTVAVHSSADRDLKHVLL 
ADETVCI GPAPS VKS YLNI PA 1 1 S AAE I TGAVAI 
HPGYGFLSENANFAEQVERSGFIF 
IGPKADTIRLMGDKVSAITAMKKAGVPTVPGSDG 
PLGDDMNANRAHAKR I G YP V I IKA 
SGGGGGRGMRWRSDAELAQS I SMTKAEAKAAFS 
NDMVYMEKYLENPRH I E IQVLADG 
QGNAIYLAERDCSMQRRHQKWEEAPAPGITPEL 
RR Y I GERCAKACVD I GYRGAGTFE 
FL FENGE F Y F I EMNTR I QVEHP VTEM I TGVDL I K 
EQLRI AAGQPLS ITQDEVWRGHA 
VECRINAEDPNTFLPSPGKITRFHAPGGFGVRWE 
SHI YAG YT VP P Y YD SMI GKL I C YG 
ENRDVA I ARMKNALQEL I I DG I KTN I DLQTR I MN 
DEHFQHGGTNIHYLEKKLGLQEK" 
/gene="STY3560" 

/note="Pfam match to entry PF00289 

CPSase-L- chain, 

Carbamoyl -phosphate synthase 

(CPSase) , score 710.50, E-value 

7.6e-210" 

/gene="STY3 560" 

/note= " PS0 0 8 66 Carbamoyl -phosphate 
synthase subdomain signature 1" 
/gene="STY3 560" 



199637. .199879 
199637. .199879 



199869. .201320 
199869. .201320 



199974. .201164 

200331. .200408 

201108 . .201170 

201332. .202213 
201332. .202213 



synthase subdomain signature 2" 
/gene="STY3 561" 
/gene= u STY3 561 n 

/note= ,! Similar to Escherichia coli 
hypothetical protein YhdT 
SW: YHDT-ECOLI (P45566) (80 aa) 
fasta scores: E(): 5.2e-30, 85.0% 
id in 80 aa, and to Haemophilus 
influenzae hypothetical protein 
HI0974.1 SW: YHDT-HAEIN (P46455) 
(85 aa) fasta scores: E(): 
9.1e-12, 41.0% id in 78 aa" 
/codon-start=l 
/transl-table=ll 

/product^" conserved hypothetical 
protein" 

/protein-id="CAD07896 .1" 
/db-xref = »GI : 16504443 " 
/db-xref = » SPTREMBL : Q8Z3D3 " 
/translation " MDARFVQAHKEARWALWLTL 
CYLAAWLVAAYLSGDSPGITGLPH 
WFEMACLLT PL VF I LLCWAMVKF I YRD I PLEDDD 
AA" 

/gene="STY3562" 
/note= " synonym : panF" 
/gene="STY3562" 

/note= n Orthologue of E. coli panF 
(PANF-ECOLI) ; Fasta hit to 
PANF-ECOLI (483 aa) , 94% identity 
in 4 83 aa overlap" 
/codon- start =1 
/ transl-table=ll 
/product= " sodium/pantothenate 
symporter (pantothenate permease) " 
/protein-id="CAD07897 .1" 
/db-xref ="GI: 16504444" 
/db-xref = "GOA : Q8Z3D2 " 
/db-xref = " SPTREMBL : Q8Z3D2 " 
/translation "MQLEVILPLVAYLVWFGVS 
IYAMRKRTAGTFLNEYFLGSRSMG 
G I VLAMTLTAT Y I S AS S F I GGPGAAYKYGLGWVL 
LAMIQLPAVWLSLGILGKKFAILA 
RRYNAVTLNDMLFARYQSRLLVWLAS LSLLVAF I 
GAMTVQFIGGARLLETAAGI PYET 
GLLIFGVS IALYTAFGGFRASVLNDTLQGLVMLV 
GT I VLL VG WHAAGGLHQAVDTLH 
ALD PKLVTPQGADD I LS PAFMTS FWVLVC FGVI G 
LPHTAVRCISYKDSKAVHRGIIIG 
T I WAI LMFGMHLAGALGRAVL PDLTVPDLV I PT 
LMVKVL P P F AAG I FLAAPMAA I MS 
T INAQLLQS S AT 1 1 KDL YLNLRPDQMQNE I RLKR 
MSAAITLLLGALLLLAAWKPPEMI 
IWLNLLAFGGLEAVFLWPLVLGLYWERANAAGAL 
SAMIVGGVLYALLATFNIQYLGFH 
PIVPALLLSLLAFLIGNRFGSSASQATVLSTDK" 
/gene="STY3562" 

/note= ,f Pfam match to entry PF00474 

SSF, Sodium: solute symporter 

family, score 663.00, E-value 

1.5e-195" 

/gene="STY3562" 

/note="PS00456 Sodium: solute 

symporter family signature 1" 

/gene="STY3562" 

/note="PS00457 Sodium: solute 

symporter family signature 2" 

/gene="STY3 563" 

/ note= " synonym : prrnA" 

/gene-"STY3563" 

/note="Orthologue of E. coli prrnA 
(PRMA-ECOLI) ; Fasta hit to 
PRMA-ECOLI (293 aa) , 96% identity 
in 2 92 aa overlap" 
/codon- s tart =1 
/transl-table=ll 



methyltransf erase" 

/protein- id="CAD07898 . 1" 

/db-xref =»GI : 16504445" 

/db-xref = "GOA: Q8XGI2 " 

/ db - x r e f = " S PTREMBL : Q 8 XG 1 2 " 

/ translation= "MPWIQLKLNTTGANAEELSD 

ALMEAGAVS I T FQDTHDTP VFE PL 

PGETRLWGDTDVIGLFDAETDMKDWAILEQHPL 

LGAGFAHK I EQLED KD WERE WMDN 

FH PMRFGERLW I C P S WRD I PDENAVNVMLD PGL A 

FGTGTHPTTSLCLQWLDGLDLNGK 

TVIDFGCGSGILAIAALKLGAAKAIGIDIDPQAI 

QASRDNAERNGVSDRLELYLPKDQ 

PEAMKADVWANILAGPLRELAPLISVLPVEGGL 

LGLSGILASQAESVCDAYAELFTL 

DPWEKEEWCRITGRKK" 

/gene="STY3 564" 

/ not e= " synonym : yhdG " 

/gene="STY3 564" 

/note="Fasta hit to YOHI-ECOLI 
(315 aa) , 31% identity in 255 aa 
overlap Orthologue of E. coli yhdG 
(YHDG-ECOLI) ; Fasta hit to 
YHDG-ECOLI (321 aa) , 96% identity 
in 2 81 aa overlap" 
/codon-start=l 
/transl-table=ll 

/product =" conserved hypothetical 
protein" 

/prote in- id= " CADO 7 8 99.1" 

/db-xref = H GI: 16504446" 

/db-xref="GOA:Q8Z3Dl" 

/db-xref = " SPTREMBL : Q8Z3D1 " 

/ 1 rans lat ion= " MMSSNPQVWESDKSRLRMVH 

VD E PG I RTVQ IAGSD PVEMADAAR 

INVESGAQI IDINMGCPAKKVNRKLAGSALLQYP 

D L VKS I L I GWNAVD VP VTL K I RT 

GWAP EHRNC VE I AQLAED CGI QALT I HGRTRACL 

FNGEAE YDS IRAVKQKVS I P I IAN 

GDITNPHKARAVLDYTGADALMIGRAAQGRPWI F 

RE I QH YLDTGELLP PLPLAE VKRL 

LCTHVRELHDFYGQAKGYRIARKHVSWYLQEHAP 

DDQFRRTFNAIEDASEQLEALEAY FENFA" 

/gene="STY3 564" 

/note="Pfam match to entry PF01207 
UPF0034, Uncharacterized protein 
family UPF0034, score 416.60, 
E-value 2.4e-121" 
/gene="STY3564" 

/note= M PS01136 Uncharacterized 
protein family UPF0034 signature" 
/gene="STY3 565" 
/note=" synonym: fis" 
/gene= M STY3 565" 

/not e=" Orthologue of E. coli fis 
involved in regulation and 
activation of upstream rRNA 
promoters and Hm-mediated DNA 
inversion (FIS-ECOLI) ; Fasta hit 
to FIS-ECOLI (98 aa) , 100% 
identity in 98 aa overlap" 
/codon- start =1 
/transl-table=ll 

/product="Fis DNA-binding protein" 

/protein-id="CAD07900 . 1" 

/db-xref ="GI: 16504447" 

/db-xref ="GOA: P11028" 

/db-xref ="SWISS-PROT: P11028 " 

/ 1 rans lat ion= " MFEQRVNSDVLTVSTVNSQD 

QVTQKPLRDSVKQALKNYFAQLNG 

QD VND L YE L VLAE VE Q P LLDMVMQ YTRGNQTRAA 

LMMGINRGTLRKKLKKYGMN " 

/gene="STY3566" 

/note= " synonym : yhdJ " 

/gene="STY3566" 



(YHDJ-ECOLI) ; Fasta hit to 
YHDJ-ECOLI (294 aa) , 80% identity 
in 283 aa overlap" 
/codon-start=l 
/transl-table=ll 
/product = " put at i ve 
adenine- specif ic DNA-modif ication 
methylase" 

/protein-id="CAD07901. 1" 

/db-xref ="GI : 16504448 " 

/db-xref = "GOA: Q8XF74 " 

/db-xref = " SPTREMBL : Q8XF74 " 

/translation "MKAECEPQYFGDESKKIIHG 

DALTELKKLPSESIDLIFADPPYN 

IGKDFDGMVESWDEASFLAWLYECIDECHRVLKK 

HGTMYIMNSTENMPYIDLKCRTLF 

TIKSRIVWSYDSSGVQAKKYFGSMYEPILMMVKN 

P KS YT FNRD A I L VE TT TGAKRAL I 

DYRKNPPQPYNQKKVPGNVWSFPRVRYLMDEYEN 

HPTQKPSALLKRIILASSNPSDTV 

LD P FAGS FT TGAVAAAS GRKF I G I E LNNE YVKMG 

LRRLSVTSHYSENELAKVKKRKTQ 

NLSKKQRNVGINALSSEK" 

/gene="STY3566" 

/note="PS00092 N-6 

Adenine -specific DNA methylases 

signature" 

/gene="STY3 566" 

/note="Pf am match to entry PF01555 
N6-N4-Mtase, DNA methylase, score 
203.70, E-value 2.9e-57" 
/gene="STY3568" 
/gene="STY3568" 

/note=" Similar in parts to several 
e.g. Synechocystis sp nitrogen 
fixation positive activator 
protein mfL TR:P72843 
(EMBL:D90901) (840 aa) fasta 
scores: E(): 0, 44.1% id in 279 
aa. Contains multiple possible 
membrane spanning hydrophobic 
domains and a possible N-terminal 
signal sequence. Contains 
C-terminal deletion relative to S. 
typhimurium" 
/codon- start =1 
/transl -tableau 
/product=" putative exported 
protein" 

/protein-id="CAD07902 .1" 

/db-xref ="GI: 16504449" 

/db-xref = "GOA: Q8Z3D0" 

/db-xref = " SPTREMBL : Q8Z3D0 " 

/ 1 rans lat ion= " MPVSEYNHILVAVS FAVAI F 

ASYTALNMAGRVAGSARSNARIWL 

MGGGFALGVGIWEMHFVGMLAMDHAMNMRFDPFL 

TGLSMLIAIGSSLFALWLVSAEKL 

RLRRLLPGALVMGLGI SAMHYTGMAALQFAS I IV 

WNSAWVALS 1 1 1 ALLAS CGALWLT 

FRLRNEGTDVALRRAGAAVLMGIAIAGMHYAGMK 

AAHFPQNWPMEHRGVDSNWLAVLV 

S WALT I LG I TLL VS L FDARLQART ALLAS S LAQ 

ANQELAQLALHDTLTRLPNRVLLE 

DRLEQAISKANRESTSFALLFMDLDGFKAVNDAY 

GHDIGDKLLVAVTHRLNQPLSGQF 

TLAR I GGDE FVLLAEVS APDEAAS LAS ALVHS ID 

APFTIDPYELWTLSVGIALYPLD 

GKNERELMFNADAAMYHTKHTGRNGYHFFQPSMN 

MLAQTQLQLMNDLWLALERQELRL 

VYQPKFQAPAGPIVGFEALLRWYHPKQGVLNPDQ 

FLPLAEKTGLIVTIGSWVIDEACR 

LREWHLQGYALWSVAVTGNGKWSGLPD " 

gene="STY3 568" 
/note="Pfam match to entry PF00990 
DUF9, Domain of unknown function 



8 .2e-59" 
/gene="acrE" 

/not e= " synonym : STY3 569" 

/pseudo 

/gene="acrE" 

/note="This CDS appears to be a 
gene remnant which is highly 
similar to the very C-terminus of 
Escherichia coli acriflavin 
resistance protein E precursor 
acrE or envC SW: ACRE-ECOLI 
(P24180) (385 aa) fasta scores: 
E(): 0, 88.8% id in 134 aa" 
/pseudo 

/codon- start =1 

/transl-table=ll 

/product= "acriflavin resistance 

protein E (pseudogene) 11 

/ db-xref = " PSEUDO : CAD07903 .1" 

/db - xr e f = " REMTREMBL : CADO 7 903" 

/gene="acrF" 

/ note= " synonym : STY3 570 " 

/pseudo 

/gene="acrF" 

/note=" Similar to Escherichia coli 
acriflavin resistance protein f 
acrF or envD SW : ACRF - ECOL I 
(P24181) (1034 aa) fasta scores: 
E(): 0, 89.7% id in 906 aa. There 
is a frameshift mutation after 
codon 906. The sequence has been 
checked and is believed to be 
correct Fasta hit to ACRB-ECOLI 
(1049 aa) , 80% identity in 907 aa 
overlap Fasta hit to YHIV-ECOLI 
(1037 aa) , 70% identity in 906 aa 
overlap Fasta hit to ACRD-ECOLI 
(1037 aa) , 63% identity in 907 aa 
overlap Paralogue of E. coli acrF 
(ACRF-ECOLI) ; Fasta hit to 
ACRF-ECOLI (1034 aa) , 90% identity 
in 906 aa overlap" 
/pseudo 

/ codon-start=l 

/transl-table=ll 

/product= "acriflavin resistance 

protein F (pseudogene) " 

/gene="acrF" 

/note="Pfam match to entry PF00873 
ACR-tran, Ac r B / Ac r D /Ac r F family, 
score 1760.20, E- value 0" 
/pseudo 
/gene="acrF" 

/note="Pfam match to entry PF008 73 
ACR-tran, AcrB/AcrD/AcrF family, 
score 232.80, E-value 4.8e-66" 
/pseudo 

/gene="STY3572" 
/note= " synonym : yhdV" 
/gene="STY3572" 

/note="Orthologue of E. coli yhdV 
(YHDV-ECOLI) ; Fasta hit to 
YHDV-ECOLI (73 aa) , 99% identity 
in 73 aa overlap. Contains a 
possible N- terminal signal 
sequence" 
/codon-start=l 
/transl-table=ll 
/product= "possible lipoprotein" 
/protein-id= "CAD07905 .1" 
/db-xref ="GI: 16504450" 
/db-xref = " SPTREMBL : Q8XG3 8 " 
/ 1 r ans la t i on= " MKRL I PVALLTTLLAGCAHD 
S PCVPVYDDQGRLVHTNTCMKGTT 
QDNWETAGAIAGGAAAVAGLTMGI I ALSK " 



/note="PS00013 Prokaryotic 
membrane lipoprotein lipid 
attachment site" 

complement (21193 9. .2120 /gene="5S-rRNA" 

58) 

complement (211939. .2120 /gene="5S-rRNA" 
58) 

/note=»hit to 5S-rRNA 1..120 
score: 573 percent id: 97.50" 

complement (212096 . .2121 /product = " tRNA-Thr " 

71) 

/note="tRNA Thr anticodon GGT, 

Cove score 88.70" 
complement (212320 .. 2124 /gene=" 5S-rRNA" 
39) 

complement (212320 . .2124 /gene=" 5S-rRNA" 
39) 

/note="hit to 5S-rRNA 1..120 
score: 582 percent id: 98.3 3" 

complement (212540 . .2155 /gene="23S-rRNA" 

45) 

complement (212540. .2155 /gene="23S-rRNA" 
45) 

/note="hit to 23S-rRNA 487.. 2904 
score: 11323 percent id: 96.73 hit 
to 23S-rRNA 1..540 score: 2601 
percent id: 97.96" 

complement (215739. .2158 /product="tRNA-Glu" 

14) 

/note="tRNA Glu anticodon TTC, 
Cove score 59. 8 0" 
complement (215900 . .2174 /gene=" 16S-rRNA" 

complement (215900 . .2174 /gene="16S-rRNA" 
41) 

/note="hit to 16S-rRNA 1..1542 
score: 7406 percent id: 97.92" 

complement (217822 . .2183 /gene="STY3573 " 

67) 

/ note= " synonym : hemG" 
complement (217822 . .2183 /gene="STY3 573 " 
67) 

/note="Orthologue of E. coli 

HEMG-ECOLI ; Fasta hit to 

HEMG- E COL I (181 aa) , 88% identity 

in 181 aa overlap" 

/codon- start =1 

/transl-table=ll 

/product ="protoporphyrinogen 

oxidase " 

/protein-id="CAD07906 .1" 

/db-xref="GI: 16504451" 

/db-xref="GOA:Q8Z3C9" 

/db-xref="SPTREMBL:Q8Z3C9" 

/ 1 rans lat ion= " MKTLILFSTRDGQTREI AS Y 

LAS ELKEMG I WADWNLHRAEE PD 

WD S YDR W I GAS I RYGH YH S AFQE F VKK YATRLN 

GMPSAFYSVNLVARKAEKRTPQTN 

SYARKFLMSSPWRPDYCAVIAGALRYPRYRWYDR 

LM I KL I MKMS GGETD T S KEWYTD 

WEQVAHFARE I AHLTNKS SAK " 

complement (218200. .2183 /gene="STY3573 " 

64) 

/note="Pfam match to entry PF00258 
flavodoxin, Flavodoxins, score 
23.70, E-value 2.6e-05" 

complement (218305 . .2183 /gene="STY3573 " 

55) 

/note="PS00201 Flavodoxin 

signature " 
complement (218379 . .2198 /gene="trkH" 
30) 

/note=" synonym: STY3574" 
complement (218379 . .2198 /gene="trkH" 
30) 



gene 
CDS 



complement (219869 
83) 

complement (219869 
83) 



misc-f eature 



misc-f eature 

gene 
CDS 



complement (219872 
11) 



complement (220157 
46) 



complement (2204 83 
14) 

complement (22 0483 
14) 



trk system potassium uptake 
protein TrkH SW: TRKH-ECOLI 
(P21166; P76769) (483 aa) fasta 
scores: E(): 0, 97.1% id in 483 aa 
Fasta hit to TRKG-ECOLI (485 aa) , 
41% identity in 4 81 aa overlap" 
/codon- start =1 
/transl- table=ll 
/product =" trk system potassium 
uptake protein" 
/protein-id= "CAD07907 .1" 
/db-xref ="GI : 16504452 " 
/db-xref="GOA:Q8Z3C8" 
/db-xref = " SPTREMBL : Q8Z3C8 « 
/ translation="MHFRAITRIVGLLVILFSGT 
MILPGLVALIYRDGAGGAFTQTFF 
VALAIGSILWWPNRREKGELKSREGFLIWLFWT 
VLGSVGALPFIFSESPNLTITDAF 
FESFSGLTTTGATTLVGLDSLPHAILFYRQMLQW 
FGGMGI I VLAVAILPVLGVGGMQL 
YRAEMPGPLKDNKMRPRIAETAKTLWLIYVLLTV 
ACALALWFAGMPAFDAIGHSFSTI 
AIGGFSTHDASVGYFDSPTINTIIAIFLLISGCN 
YGLHFSLLSGRSLKVYWRDPEFRM 
FIGVQLTLWICTLVLWFHNIYDSALTTLNQAFF 
QWSMATTAGFTTDS IARWPLFLP 
VLLLCSAFIGGCAGSTGGGLKVIRILLLFKQGNR 
ELKRLVHPNAVYS IKLGNRALPER 
ILEAVWGFFSAYALVFIVSMLAI IATGVDDFSAF 
ASWATLNNLGPGLGWADNFASM 
NP VAKWI L I ANML FGRLEVFTLLVL FTPT FWRE " 
.2204 /gene="STY3 575" 

/ note= " synonym : yigZ " 
.2204 /gene="STY3575" 

/note="Orthologue of E. coli yigZ 
(YIGZ-ECOLI) ; Fasta hit to 
YIGZ-ECOLI (205 aa) , 91% identity 
in 2 04 aa overlap" 
/codon- s tart =1 
/transl -table=ll 

/product =" conserved hypothetical 
protein" 

/protein-id="CAD07908 .1" 
/db-xref ="GI: 16504453" 
/db-xref ="GOA:Q8Z3C7" 
/db-xref = "SPTREMBL : Q8Z3C7 " 
/translation= " MDSWLI PAAPVTWEEIKKS 
RF I TLLAHTDGVEAAKAFVEL VRA 
EHPDARHHCAAWVAGAPDDSQQLGFSDDGEPAGT 
AGKPMLAQLMGS GVGE I TAVWRY 
YGG I LLGTGGL VKAYGGG VNQALRQLATQRKT P L 
TEYTLQCEYGQLAGI EALLGQFAG 
KIVSSDYQASVRLRVALPFAHVNAFSTKLADFSR 
GSLQLLAIEE" 
.2204 /gene="STY3575" 

/note="Pfam match to entry PF01205 
UPF0 02 9, Uncharacterized protein 
family UPF0029, score 326.60, 
E-value 2.9e-94" 
,2202 /gene="STY3575" 

/note= M PS00910 Uncharacterized 
protein family UPF002 9 signature" 
.2218 /gene="STY3576" 

/ note= " synonym : pepQ " 
2218 /gene="STY3576" 

/note="Orthologue of E. coli pepQ 
(PEPQ-ECOLI) ; Fasta hit to 
PEPQ-ECOLI (443 aa) , 96% identity 
in 443 aa overlap" 



/transl-table=ll 
/product = "proline dipeptidase" 
/protein-id="CAD07909.1 n 
/db-xref ="GI: 16504454 " 
/db-xref = ,! GOA : Q9L6L4 " 
/db-xref = " SPTREMBL : Q9L6L4 ,? 
/ 1 rans lat ion= " MESLAALYKNHI VTLQERTR 
DVLARFKLDALLIHSGELFNVFLD 
DHPYPFKVNPQFKAWVPVTQVPNCWLLVDGVNKP 
KLWFYLPVDYWHNVEPLPTSFWTE 
EVEWAL P KADG I GS QL P AARGN I G Y I G P VP ERA 
LQLDIAASNINPKGVIDYLHYYRA 
YKTDYELACMREAQKMAVSGHRAAEEAFRSGMSE 
FDINLAYLTATGHRDTDVPYSNIV 
ALNEHAAVLHYTKLDHQAPSEMRSFLLDAGAEYN 
GYAADLTRTWSAKSDNDYAHLVKD 
VNDEQLALIATMKAGVSYVDYHIQFHQRIAKLLR 
KHQ 1 1 TDMS EEAMVENDLTGP FMP 
HGIGHPLGLQVHDVAGFMQDDSGTHLAAPSKYPY 
LRCTRVLQPRMVLTIEPGIYFIES 
LLA P WREG P F S KH FNWQK I E AL K P FGG I R I EDNV 
VIHENGVENMTRDLKLA » 
2213 /gene= M STY3576" 

/note="Pfam match to entry PF00557 
Peptidase-M24 , metallopeptidase 
family M24, score 346.70, E-value 
2.6e-100" 
2208 /gene= M STY3576" 

/note="PS004 91 Aminopeptidase P 
and proline dipeptidase signature" 
/gene="STY3577" 
/note= " synonym : f adB 11 
/gene="STY3577" 

/note="Fasta hit to YFCX-ECOLI 
(714 aa) , 36% identity in 684 aa 
overlap Orthologue of E. coli fadB 
(FADB-ECOLI) ; Fasta hit to 
FADB-ECOLI (729 aa) , 95% identity 
in 729 aa overlap" 
/codon- start =1 
/transl-table=ll 

/product=" large (alpha) subunit of 

the fatty acid-oxidizing 

multienzyme complex" 

/protein-id="CAD07910 .1" 

/db-xref ="GI: 16504455" 

/db-xref ="GOA:Q8Z3C6" 

/ db - xr e f = » SWI S S - PROT : Q8 Z 3 C6 " 

/ 1 rans 1 a t i on= " MLYKGDTL YLDWLEDGI AEL 

VFDAPGSVNKLDTATVASLGQALE 

VLEKQHDLKGLLLRSNKAAFIVGADITEFLSLFL 

VPEEQLSQWLHFANSVFNRLEDLP 

VPTLAAVNGYALGGGCECVLATDYRLATPDLRIG 

LPETKLGIMPGFGGSVRLPRMLGA 

DSALE I IAAGKDVGAEHALKIGLVDGWKQEKLI 

EGAIAVLRQAITGDLDWRAKRQPK 

LEPLKLSKIEAAMSFTIAKGMVAQTAGKHYPAPM 

TAVKTIEAAARFGREEALNLENKS 

FVPLAHTNEARALVGI FLNDQYVKGKAKKLTKD I 

ETP KQAAVLGAG I MGGG I AYQS AW 

KGVPVIMKDINDKSLNLGMTEAAKLLNKQLERGK 

I DGLKLAGVI ST IHPTLD YAGFDR 

VDVWEAWENPKVKKAVLAETEQKVRPETVLAS 

NTSTIPIGELASALERPENFCGMH 

FFNPVHRMPLVEI IRGEKSSDETIAKWAWASKM 

GKTPIWNNCPGFFVNRVLFPYFA 

GFSQLLRDGADFRKVDKVMEKQFGWPMGPAYLLD 

WG I DTAHHAQ AVMAAGF PQRMQK 

EYRDAIDALFDASRFGQKNGLGFWRYKEDSKGKP 

KKEEDAAVDDLLASVSQTKRDFSD 

DEI IARMMIPMINEWRCLEEGI IASPAEADMAL 

VYGLGFPPFHGGAFRWLDTQGSAK 

YLDMAQQYQHLGPLYEVPEGLRDKTRHNEPYYPP 



misc- feature 

misc- feature 
misc -feature 

misc- feature 

misc- feature 

gene 
CDS 



222055. .222570 

222319. .222381 
222325. .222357 

222949. .223779 

223480. .223554 

224203 . .225366 
224203 . .225366 



misc- feature 

misc- feature 

misc- feature 

misc- feature 

gene 
CDS 



224203 . .225363 



224461. .224517 



225199. .225249 



225304. .225345 



complement (225563 
86) 

complement (225563 



/gene="STY3577" 

/note="Pfam match to entry PF00378 
ECH, Enoyl-CoA hydratase/isomerase 
family, score 300.70, E-value 
1.7e-86" 
/gene= n STY3 577" 
/note="PS00166 Enoyl-CoA 
hydratase/ isomerase signature" 
/gene="STY3577" 
/note="PS00013 Prokaryotic 
membrane lipoprotein lipid 
attachment site" 
/gene="STY3577" 

/note= u Pfam match to entry PF00725 
3 HCDH , 3 - hydroxyacy 1 - CoA 
dehydrogenase, score 579.90, 
E-value 1.6e-170" 
/gene= M STY3577 n 

/note="PS00067 3 - hydroxyacy 1 - CoA 
dehydrogenase signature" 
/gene="STY3578" 
/note= " synonym : f adA" 
/gene="STY3578" 

/note="Fasta hit to ATOB-ECOLI 
(394 aa), 44% identity in 401 aa 
overlap Fasta hit to YQEF-ECOLI 
(393 aa) , 41% identity in 401 aa 
overlap Fasta hit to P77525 (401 
aa) , 46% identity in 404 aa 
overlap Fasta hit to YFCY-ECOLI 
(436 aa) , 35% identity in 428 aa 
overlap Orthologue of E. coli fadA 
(THIK-ECOLI) ; Fasta hit to 
THIK-ECOLI (387 aa) , 95% identity 
in 3 87 aa overlap" 
/codon-start=l 
/transl-table=ll 

/product =" small (beta) subunit of 

the fatty acid-oxidizing 

multienzyme complex" 

/protein- id= " CAD0 7 911.1" 

/db-xref ="GI : 16504456" 

/db-xref = "GOA : Q9L6L6 11 

/db-xref =" SWISS -PROT:Q9L6L6" 

/ 1 rans la t ion= " MEQWI VDAIRTPMGRSKGG 

AFRNVRAEDLSAHL1VIRSLLARNPS 

LTAATLDD I YWGCVQQTLEQGFNI ARNAALLAE I 

PHS VPAVTVNRLCGS SMQALHDAA 

RMI MTGD AQ VCL VGGVE HMGH VPMS HGVD FH PGL 

S RNVAKAAGMMGLT AEML S RLHG I 

S REMQD Q FAARS HARAWAATQ S GAFKTE 1 1 PTGG 

HD ADGVL KQ FN YD E V I RP E TT VE A 

L S TLR P AFD P VS GT VTAGT S SAL S DGAAAML VMS 

ESRARELGLKPRARIRSMAWGCD 

PSIMGYGPVPASKLALKKAGLSASDIDVFEMNEA 

FAAQ I LP C I KDLGLMEQ I DEK INL 

NGGAIALGHPLGCSGARISTTLINLMERKDAQFG 

LATMCIGLGQGIATVFERV" 

/gene="STY3578" 

/note="Pfam match to entry PF00108 

thiolase, Thiolase, score 770.20, 

E-value 8.1e-228" 

/gene="STY3578" 

/note="PS00098 Thiolases 

acyl -enzyme intermediate 

signature" 

/gene="STY3578" 

/note="PS00737 Thiolases signature 
/gene="STY3 578" 

/note="PS00099 Thiolases active 
site " 

.2273 /gene="STY3 579" 
.2273 /gene="STY3579" 



/note=" Similar to Campylobacter 
jejuni arylsulf atase atsA 
TR:Q46098 (EMBL : U38280) (620 aa) 
fasta scores: E(): 0, 59.4% id in 
613 aa" 

/codon-start=l 

/transl-table=ll 

/product= "possible transferase " 

/protein-id= "CAD07912 . 1" 

/ db-xref ="GI: 16504457" 

/ db-xref = "GOA : Q8Z3C5 » 

/db-xref = " SPTREMBL : Q8Z3C5 " 

/ 1 r ans la t ion= " MKFKYALTSLALSVAILSSV 

PSTAFAIGGASGAKVDYQVQGKIG 

EWMNPYDIAPLTAVIRNGGYQLRDVHVRIVPKE 

NGQE I AYKVNNKYLLT YGG I PVFG 

LYPDYVNTVEVEYTRIQGSKTENIKESYKMYAPP 

AYSESAGTKEEQSALFTIDVKKVS 

PEFKDRLYLL]SnS[TKDKSGNGTRTVWNNPTGGALE 

WNFTTANAIIDTSGDIRWFMNPSS 

IYDLKSIYRAGVMMGFKQNQDGALSWGYGQRYVK 

YDIMGREIFNRRLPDNYNDFSHSM 

DNAPNGHYFLRVASSNYKRPDGKNVRTVRDVIAE 

VDQNG WVDE WRL FD I LD P YRD V I 

MKTLDQGAVCLNIDASQSGHTLSEEDLAALDSSD 

KFGDIVGSGAGRNWAHWSVDYDS 

EDDS HIS FRHQSAI I K I GRD KKVKW I LGT P AGW 

KAPFNAAILTPVDSKGQKISCQES 

GCEGD FD WT WTQHTAFK I D S KS KGD I L YLS AFDN 

GDGRGLEQPAMQSMKYSRSVIYKI 

DQKNKTVQQ I WQ YGKERGNE WFS P VTS I TE YQTD 

KNSVFVYSATAGGEFDLSVGAFTS 

LPNPYLEEFRWGEKEPAVEMQIHGARGYQAMPFS 

LTKALTE" 

complement (22 764 0 . .2283 /gene= M STY3580" 
41) 

/note= " synonym : ubiB " 
complement (227640 . .2283 /gene="STY3580" 
41) 

/note="Orthologue of E. coli ubiB 
(UBIB-ECOLI) ; Fasta hit to 
UBIB-ECOLI (232 aa) , 91% identity 
in 23 2 aa overlap" 
/codon-start=l 
/transl-table=ll 
/product=" flavin reductase" 
/protein-id= M CAD07913 .1" 
/db-xref ="GI : 16504458" 
/db-xref ="GOA:Q8Z3C4 " 
/ db - xr e f = » S PTREMBL : Q 8 Z 3 C4 " 
/ translation= "MTTLSCKVTSVEAITDTVYR 
VRLVPDAAFS FRAGQYLMWMDER 
DKRPFSMASTPDEKGFIELHIGASELNLYAMAVM 
DRILKDRE I WD I PHGDAWLRDDE 
ERPL I L I AGGTGFS YARS I LLTALARNPARDVT I 
YWGGREEKHLYDLSELEALSVNHP 
NLRIEPWEQPEEGWRGRTGTVLTAVLQDYGTLA 
GHDIYIAGRFEMAKIARDLFCHER 
NAREDRLFGDAFAFI » 

complement (227703 . .2280 /gene= n STY3580 n 

35) 

/note="Pfam match to entry PF0 0175 
oxidored-f ad, Oxidoreductase 
FAD/NAD -binding domain, score 
130.20, E-value 3.9e-35" 

complement (228427 . .2299 /gene="STY3581" 

05) 

/ note= " synonym : yigC" 
complement (1228427 . .2299 /gene= n STY3 581" 
05) 

/note="Orthologue of E. coli yigC 
(YIGC-ECOLI) ; Fasta hit to 
YIGC-ECOLI (497 aa) , 96% identity 
in 4 91 aa overlap" 
/codon-start=l 



misc-f eature 



gene 
CDS 



complement (228595 
69) 



230091. .230579 
230091. .230579 



gene 
CDS 



complement (23 0587 , 
69) 

complement (230587 , 
69) 



/product=" conserved hypothetical 
protein" 

/protein-id= "CAD07914 . 1" 
/db-xref="GI: 16504459" 
/ db - xre f = » S PTREMBL : Q 8 Z 3 C3 " 
/ 1 rans 1 a t ion= " MDAMKYHDLRDFLTLLEQQG 
ELKRITLPVDPHLEITEIADRTLR 
AGGPALLFENPKGYAMPVLCNLFGTPKRVAMGMG 
QDDVSALREVGKLLAFLKEPEPPK 
GFRDLFDKLPQFKQVLNMPTKRLRGAPCQQKIAS 
GDDVDLTRLPVMTCWPDDAAPLIT 
WGLTVTRGPHKERQNLGI YRQQL I GKNKL I MRWL 
SHRGGALDFQEWLAARPGERFPVS 
VALGADPATILGAVTPVPDTLSEYAFAGLLRGTK 
TEWKCLSNDLEVPASAEI ILEGY 
IEPGEMAPEGPYGDHTGYYNEVDNFPVFTVTHIT 
QREDAIYHSTYTGRPPDEPAVLGV 
ALNEVFVPILQKQFPEIVDFYLPPEGCSYRLAW 
TMKKQ YAGHAKRVMMGVWS FLRQ F 
MYTKFVI VCDDDVNARDWNDVI WAI TTRMD PARD 
T VL VENT P I D YLD FAS P VS GLGS K 
MGLDATNKWPGETQREWGRPIVKDPEVTARIDAI 
WDELAIFK" 
..2298 /gene="STY3581" 

/note="Pfam match to entry PF01977 

UPF0096, Protein of unknown 

function UPF0096, score 829.90, 

E-value 8.6e-246 H 

/gene="STY3582" 

/ not e= " synonym : r f aH " 

/gene="STY3582" 

/note= ,! Orthologue of E. coli rfaH 
(RFAH-ECOLI) ; Fasta hit to 
RFAH-ECOLI (162 aa) , 88% identity 
in 162 aa overlap" 
/codon-start=l 
/transl-table=ll 
/product = " transcriptional 
activator" 

/protein-id= "CAD07915 .1" 
/db-xref="GI: 16504460" 
/db-xref = " SPTREMBL : Q8Z3 C2 " 
/ 1 rans 1 a t i on= " MQS WYLL YCKRGQLQRAQEH 
LERQAVSCLTPMITLEKMVRGKRT 
FVSEPLFPNYLFVEFDPEVIHTTTINATRGVSHF 
VRFGAHPAIVPSSVIHQLSIYKPE 
GWDPETPYPGDSVIITEGAFEGLKAIFTEPDGE 
TRSMLLLNLLNKEVKQSVKNTGFR KI " 
2313 /gene="tatD" 



/note=" synonym: STY3 583 " 
2313 /gene="tatD" 

/note=" Similar to Escherichia coli 
deoxyribonuclease TatD 
SW:TATD-ECOLI () (264 aa) fasta 
scores: E(): 0, 81.9% id in 260 
aa" 

/codon-start=l 

/transl-table=ll 

/product = "putative 

deoxyribonuclease " 

/protein-id= "CAD07916 .1" 

/db-xref ="GI : 16504461" 

/db-xref = " SPTREMBL : Q8 Z3 CI " 

/ translation="MFDIGVNLTSSQFAKDRDDV 

VARAFAAGVKGMLLTGTNIHESQQ 

ALKLARRY PH CWS T AGVH PHD S S QWS S AS EDA 1 1 

ALANQPEWAIGECGLDFNRNFST 

PQEQERAFQAQLQIAAELQMPIFMHCRDAHERFL 

ALLDPWLDSLPGAILHCFTGSRQQ 

MQAC VDRGL Y I G I TGWVCDERRGLELRELL PF I P 

AEKLLIETDAPYLLPRDLTPKPTS 

RRNE P AYL PHIL ER I ALWRGED PQWLAAMTD ANA 



misc-feature complement (230599 . .2313 

54) 



misc-feature complement (23 0755 . .2308 

05) 



misc-feature complement (230971 . .2310 

03) 



gene complement (231411 . .2321 

90) 

CDS complement (231411. .2321 

90) 



misc-feature complement (231528 . .2321 

39) 



misc-feature complement (231672 . . 2317 

31) 



gene complement (232193 . . 2327 

41) 

CDS complement (232193 . . 2327 

41) 



/gene="tatD" 

/note="Pfam match to entry PF01026 
UPF0006, Metalloenzyme of unknown 
function UPF0006, score 375.20, 
E-value 6.5e-109" 
/gene="tatD" 

/note="PS01091 Uncharacterized 
protein family UPF0006 signature 
3 » 

/gene="tatD" 

/note="PS01090 Uncharacterized 
protein family UPF0006 signature 
2 » 

/gene="tatC" 

/ no te=" synonym: STY3584 " 
/gene="tatC" 

/note=" Similar to Escherichia coli 
sec -independent protein 
translocase protein TatC 
SW:TATC-ECOLI () (258 aa) fasta 
scores: E(): 0, 90.0% id in 259 
aa" 

/codon- start =1 
/transl-table=ll 

/ product= " sec - independent protein 

translocase protein" 

/protein- id= " CAD07917 . 1 " 

/db-xref ="GI : 16504462 " 

/ db - xr e f = " S PTREMBL : Q9L6M3 11 

/ 1 rans lat ion= " MAVEDTQPL I THL I ELRKRL 

LNC I VAVLL I FLAL I YFAND I YHL 

VAAPL I KQMPQGATMI ATDVAS PFFTP I KLTFMV 

S L I LS AP V I LYQVWAF I APAL YKH 

ERRL WPLL VS S S LL F Y I GMAFA YF WF PLAFG F 

LTHTAPEGVQVSTD I AS YLS FVMA 

LFMAFGVAFEVPVAIVLLCWMGITTPEDLRKKRP 

YILVGAFIVGMLLTPPDVFSQTLL 

AI PMYCLFE IGVFCSRFYVGKRRTRDEDNEAETE 

KAEHTED " 

/gene="tatC" 

/note="Pfam match to entry PF00902 
UPF0032, MttB family UPF0032, 
score 351.60, E-value 8.6e-102" 
/gene="tatC" 

/note="PS01218 Uncharacterized 
protein family UPF0032 signature" 
/gene="tatB" 

/note= " synonym : STY3 585" 
/gene="tatB" 

/note="Similar to Escherichia coli 
sec -independent protein 
translocase protein TatB or MttA2 
TR:069415 (EMBL: AJ00583 0) (171 aa) 
fasta scores: E(): 0, 81.9% id in 
18 2 aa Orthologue of E. coli 
087926; Fasta hit to 087926 (145 
aa) , 80% identity in 156 aa 
overlap" 
/codon- start =1 
/transl-table=ll 

/product = " sec- independent protein 
translocase protein" 
/protein-id="CAD07918 . 1" 
/db-xref = "GI : 16504463" 
/db-xref ="GOA:Q8Z3C0" 
/db-xref = " SWISS -PROT : Q8Z3C0 " 



GPQRLPVAVKTVAGWIRALRSLAT 

TVQNELTQELKLQEFQDSLKKVEKASLENLTPEL 

KASMDELRQAAESMKRTYSANDPE 

QASDEAHTIHNPWKGNETQHEGVTPAAAETQAS 

APEQKPEPVKANVPESTETASVAA 

IDAEKKSAAPWESSPSSSDKP" 

complement (232745. .2329 /gene="tatA" 

99) 

/not e= " synonym : STY3586 " 
complement (232745 2329 /gene="tatA" 
99) 

/note="Similar to Escherichia coli 
sec- independent protein 
translocase TatA or MttAl 
TR:065938 (EMBL :AJ0 0583 0) (103 aa) 
fasta scores: E(): 1.2e-23, 84.3% 
id in 89 aa Fasta hit to 
YBEC-ECOLI (67 aa) , 60% identity 
in 68 aa overlap Orthologue of E. 
coli 065938; Fasta hit to 065938 
(103 aa) , 84% identity in 89 aa 
overlap" 
/codon-start=l 
/transl-table=ll 

/ product = " sec- independent protein 

translocase protein" 

/protein-id="CAD07919. 1" 

/ db-xref ="GI: 165044 64" 

/db-xref ="GOA: P57045" 

/db-xref="SWISS-PROT:P57045" 

/ trans la t ion= " MGGI S I WQLL I VAVI WLLF 

GTKKLGS I GSDLGAS I KGFKKAMS 

DDDAKQDKTSQDADFTAKS IADKQGEAKKEDAKS 

QDKEQV" 

complement (233205 . .2348 7gene="aarF" 
45) 

/ note= " synonym : STY3 587" 
complement (233205. .2348 /gene="aarF" 
45) 

/note=" Similar to Escherichia coli 
ubiquinone biosynthesis protein 
AarF aarF SW: AARF-ECOLI (P27854; 
P27855; P76764; P27853) (546 aa) 
fasta scores: E(): 0, 94.3% id in 
54 6 aa" 

/codon- start =1 
/transl-table=ll 

/product=" ubiquinone biosynthesis 
protein" 

/protein-id= "CAD07920 .1" 

/db-xref ="GI : 16504465" 

/db-xref = "GOA : Q9L6M4 " 

/db-xref = " SWISS - PROT : Q9L6M4 " 

/ 1 r ans 1 a t i on= " MTPGE VRRLY F 1 1 RTFLS YG 

LDELIPRMRLTLPLRLWRYSLFWM 

PNRHKDKLLGERLRLALQELGPVWIKFGQMLSTR 

RDLFPPQIADQLALLQDKVAPFDG 

RLAKAQ I EE AMGGL P VE AW FDD FD I Q PLAS AS I A 

QVHTARLKSNGKEWIKVIRPDIL 

PVIQADLKLIYRLARWVPRLLPDGRRLRPTEWR 

EYEKTLIDELNLLRESANAIQLRR 

NFENSPMLYIPEVYSDYCSQNMMVMERIYGIPVS 

DVAALEKNGTNMKLLAERGVKVFF 

TQVFRDSFFHADMHPGNIFVSHEHPENPQYIGID 

CGIVGSLNKEDKRYLAENFIAFFN 

RDYRKVAELHVDSGWVPPDTNVEDFEFAIRTVCE 

P I FEKPLAE I S FGHVLLNLFNTAR 

RFNMEVQPQLVLLQKTLLYVEGVGRQLYPQLDLW 

KTAKPFLES WI KDQVGI PALTRAL 

KEKAPFWVEKMPEIPELVYDSLRQGKYLQHSVDK 

IARELQVNHVRQSQSRYLLGIGAT 

LLLSGSFLLVNRPEWGLMPGWLMVGGWVWLVGW 

RKTR " 

complement (234 842 . .2354 /gene="STY3 588 " 
47) 



complement (234842. .2354 /gene="STY3588" 
47) 

/note="Orthologue of E. coli yigP 
(YIGP-ECOLI) ; Fasta hit to 
YIGP-ECOLI (201 aa) , 87% identity 
in 201 aa overlap" 
/codon-start=l 
/transl-table=ll 

/product=" conserved hypothetical 
protein" 

/protein-id= "CAD07921 .1" 

/db-xref = "GI : 16504466 " 

/db-xref = " SPTREMBL : Q8 Z3B9 " 

/ translation="MPFKPLVTAGIEGLLNTFLY 

RS PALKS ARTRLQGKVLCVKLKGF 

STPLVLVFSERQVDVLGAWEGEADCTVITQASVL 

PKLRDRQQLAALIRSGELEVQGDI 

QWQNFVALADLAEFDPAELLAPYTGDIAAES IG 

KWRGGAKFLRHGFQRQQRYAAEA 

ITEEWRMAPGPLEVAWFAEETAAVERAVDSLTTR 

LEKLGAK" 

complement (235457 .. 2362 /gene="ubiE n 
12) 

/note= " synonym : STY3 589" 
complement (23 5457. .2362 /gene="ubiE" 
12) 

/ EC - number = "2.1.1.-" 
/note=" Similar to Escherichia coli 
ub i qu i none / menaqu i none 
biosynthesis methyltransf erase 
UbiE ubiE SW:UBIE-ECOLI (P27851) 
(251 aa) fasta scores: E(): 0, 
95.6% id in 251 aa" 
/codon-start=l 
/transl-table=ll 

/product =" ubiquinone /menaquinone 
biosynthesis methyltransf erase 
UbiE" 

/protein-id="CAD07922 .1" 

/db-xref="GI: 16504467" 

/db-xref = "GOA : Q9L6M6 " 

/db-xref = " SWISS - PROT : Q9L6M6 " 

/ 1 rans lat ion= " MVEDSQETTHFGFQTVAKEQ 

KADMVAHVFHS VAS KYDVMNDLMS 

FGIHRLWKRFTIDCSGVRRGQTVLDLAGGTGDLT 

AKFSRMVGETGKVILADINDSMLK 

MGREKLRN I GV I GNVE YVQANAEAL P FPDNTFDC 

ITISFGLRNVTEKEKALRSMFRVL 

KPGGRLLVLEFSKPIIEPLSKAYDAYSFHILPRI 

GSMVANDADSYRYLAESIRMHPDQ 

DTLKAMMQDAGFESVDYYNLTAGWALHRGYKF " 

complement (23 54 63 . .2361 /gene="ubiE" 

73) 

/note="Pfam match to entry PF012 09 
Ubie-methyltran, ubiE/COQ5 
methyltransf erase family, score 
588.50, E-value 4.1e-173" 

complement (236060 . .2361 /gene="ubiE" 

07) 

/note="PS01183 ubiE/COQ5 
methyltransf erase family signature 

complement (23 63 08 . .2377 /gene="STY3590" 
38) 

/ note= " synonym : yigN " 
complement (2363 08. .2377 /gene="STY3590" 
38) 

/note= M Orthologue of E. coli yigN 
(YIGN-ECOLI) ; Fasta hit to 
YIGN-ECOLI (475 aa) , 87% identity 
in 4 75 aa overlap. Contains a 
possible N-terminal signal 
seguence and a possible 
coiled-coil region between 
residues 65 . . 124 " 



gene 
CDS 



complement (23 7878 
39) 

complement (237878 . 
39) 



/transl- table=ll 
/product=" putative membrane 
protein" 

/protein-id= "CAD07923 . 1" 
/db-xref ="GI: 16504468" 
/db-xref = " GOA : Q9L6M7 " 
/db-xref = " SWISS - PROT : Q9L6M7 » 
/translation= "MDITLMISAWALAAGAVIG 
WLATKAHADQIRADLIEERRELDI 
ELSAARQQLAQEAHWRSECELLNNELRSLHSINT 
SLEADLREVTTRLEATQQHAEDKI 
RQMINSEQRLSEQFENLANRIFEHSNRRVDEQNR 
QSLNSLLTPLREQLDGFRRQVQES 
FGKEAQERHTLAHEIRNLQQLNAQMAQEAINLTR 
ALKGDNKAQGNWGEWLARVLEAS 
GLREGYEYETQVSIENDARSRMQPDVIVRLPQGK 
DWIDAKMTLVAYERYFNAEDDYT 
REAALQEH I AS VRNH I RLLGRKD YQQLPGLRS LD 
YVLMF I PVE PAFLLALDKQPEL I T 
EALKNNIMLVSPTTLLVALRTIANLWRYEHQSRN 
AQH I ADRAS KL YDKMRL FVDDMS A 
I GQ S LD KAQDN YRQ AMKKLA S GRG3STVLAQ AE AFR 
GLGVE I KRE INPDLAEQAVTQDEE 
YRLRS I PEGRQDEH YPNDERVKQQLS » 
2386 /gene="udp" 



/note= " synonym : 
2386 /gene="udp" 



STY3591" 



misc- feature 



misc-f eature 



gene 
CDS 



complement (237893 
82) 



complement (2383 97 
44) 



238898. .239710 
238898 . .239710 



/EC-number= "2.4.2.3" 
/note=" Similar to Escherichia coli 
uridine phosphorylase UDP 
SW:UDP-ECOLI (P12758) (252 aa) 
fasta scores: E() : 0, 97.2% id in 
2 52 aa and to Salmonella 
typhimurium uridine phosphorylase 
SW:UDP-SALTY () (252 aa) fasta 
scores: E() : 0, 99.2% id in 252 
aa" 

/codon- start =1 
/transl -table=ll 

/product = "uridine phosphorylase" 

/protein- id= " CAD07 924 . 1 11 

/db-xref ="GI : 16504469" 

/db-xref="GOA:O3 3808" 

/db-xref = " SWISS - PROT : 03 3 8 0 8 " 

/ 1 r ans 1 a t i on= " MS KSDVFHLGLTKNDLQGAQ 

LAIVPGDPERVEKIAALMDKPVKL 

ASHREFTSWRAELDGKAVIVCSTGIGGPSTSIAV 

EELAQLGIRTFLRIGTTGAIQPHI 

NVGD VL VTT AS VRLD GAS LH FAPME F P AVAD F AC 

TTALVEAAKS I GATTHVGVTAS SD 

TFYPGQERYDTYSGRWRRFKGSMEEWQAMGVMN 

YEMESATLLTMCASQGLRAGMVAG 

VI VNRTQQE I PNAETMKQTESHAVKI WEAARRL 

L" 

23 85 /gene="udp" 

/note="Pfam match to entry PF01048 
PNP-UDP-1, Phosphorylase family, 
score 375.00, E-value 7.6e-109" 
2384 /gene="udp" 

/note="PS01232 Purine and other 
phosphorylases family 1 signature" 
/gene="STY3 592" 
/note= " synonym : ysgA" 
/gene="STY3 592" 

/note="Similar to Escherichia coli 
putative 

carboxymethylenebutenolidase YsgA 
SW:DLHH-ECOLI (P56262) (258 aa) 
fasta scores: E(): 0, 90.6% id in 
255 aa Orthologue of E. coli 
DLHH-ECOLI; Fasta hit to 



in 255 aa overlap" 
/codon-start==l 
/transl-table=ll 
/product = "putative hydrolase" 
/protein- id= " CADO 7 92 5 . 1 " 
/db-xref ="GI: 16504470" 
/db-xref="GOA:Q8Z3B8" 
/db-xref = " SWISS-PROT : Q8Z3B8 " 
/ 1 rans la t ion= " MTTTHPSGFAPAAS PLAPTM 
IHTPDGAI SAGITS I PSQGDDMPA 
YYARPKASDGALPWI WQE I FGVHEH I RD I CRR 
LALEGYLAIAPELYFREGDPNDFA 
DIPTLLSGLVAKVPDSQVLADLDHVASWASRNGG 
D AHRLM I TGF C WGGR I TWL YAAHN 
PQLKAAVAWYGKLVGDTSLNSPKHPVDIATDLNA 
PVLGLYSGQDTS I PQES VETMRQA 
LRAANAKAEIWYPDAGHAFNADYRPGYHEASAK 
DGWQRMLEWFAQYGGKKG " 
239021. .239695 / gene= " STY3 592 " 

/note="Pfam match to entry PF01738 
DLH, Dienelactone hydrolase 
family, score 352.40, E-value 
4.7e-102" 

complement (23 978 6. .2411 /gene= "STY3593 " 
32) 

complement (23 9786 . .2411 /gene="STY3593 " 
32) 

/note="Fasta hit to YDEM-ECOLI 
(385 aa) , 42% identity in 390 aa 
overlap Orthologue of E. coli aslB 
(ASLB-ECOLI) ; Fasta hit to 
ASLB-ECOLI (411 aa) , 48% identity 
in 3 93 aa overlap" 
/codon-start=l 
/ trans l-table=ll 
/product = "putative regulatory 
protein" 

/protein-id="CAD07926 . 1" 

/db-xref ="GI : 16504471" 

/db-xref = " SPTREMBL : Q8Z3B7 " 

/ 1 rans lat ion= " MSHGAGEP YFLTEMSDMAVA 

GCHVMAKPGGAICNIDCTYCFYLE 

KEALYPERNKNWRMSDETLEQFIRQHIAAQSGDR 

IDFAWQCGEPTMMGLPFFRRWAL 

CEKYGDGRKITHALQTNGILVNDEWARFFAEQHF 

LIGLS IDGPASLHNHYRLNRAGKG 

THEQWAAMARLKAHHVDFNTLTWGKHNVGHAA 

DVYEFLLAAGSRFIQFIPLVERMS 

TDNSSVLNLVMPGESAAKLAPWTVPSWQYGEFLN 

Q I FD I WVRRDVDRVYVQMFDVAIiA 

AWTAQQPVLCVHSETCGHAFALESNGDLYNCDHF 

VYPEHLLGNIHQHSIKTLNNSERA 

IAFGEAKRETLTADCRRCDYRFACHGGCPKHRFA 

VSPSGHPAHNYLCTGYKHFFQHVT 

P YMNVWRELLxAQGYPMAS IMRWLAQDARKDTGAV 

SRNHLCPCGSGKKYKNAWKHS 11 

complement (240203 . .2408 /gene="STY3593 " 

95) 

/note="Pfam match to entry PF01444 
MoaA-NifB-PqqE, moaA / nifB / pqqE 
family, score -26.10, E-value 
0. 0081" 

complement (241467. .2437 /gene="STY3594 " 
31) 

/note= " synonym : metE " 
complement (241467 . .2437 /gene="STY3 594 11 
31) 

/note= M Orthologue of E. coli metE 
(METE-ECOLI) ; Fasta hit to 
METE-ECOLI (752 aa) , 94% identity 
in 751 aa overlap" 
/codon-start=l 
/transl-table=ll 

/product^ " 5 -methyltetrahydropteroy 
Itriglutamate- homocysteine 



tiisc- feature 



:jene 
ZDS 



complement (241485 . 
56) 



243980. .244933 
243980. .244933 



nisc- feature 



243989. .244408 



nisc- feature 



jene 



244031. .244123 



complement (244 821. .2457 



/protein-id="CAD07927 . 1" 
/db-xref ="GI : 16504472 » 
/db-xref = "GOA : Q8Z3B6 " 
/db-xref= n SWISS-PROT:Q8Z3B6 n 
/ trans lat ion= " MTILTHTLGFPRVGLRRELK 
KAQESYWAGNTTREALLAVGRELR 
ARHWEQQKQAGIDLLPVGDFAWYDHVLTTSLLLG 
NVPARHQNNDGSVDIDTLFRIGRG 
RAPTGEPAAAAEMTKWFNTNYHYIVPEFSKGQQF 
RLTWTQLLEEVDEALALGHKIKPV 
LLGPVTYLWLGKVKGEPFDRLTLLKDILPVYQHV 
LAELAKRGVEWVQIDEPALVLELP 
QAWLD AFKP A YD ALAGQ VKLLLTT Y F EGVT PNLD 
TI IVLPVQGLHVDLIHGKDDWEL 
HQRL P VD WLL S AGL I NGRNVWRAD LT E K YAQ I NA 
I VGKRALWVAS S CSLLHS P IDLS V 
ETRLDTEVKSWFAFALQKCGELALLRDALNSGET 
AALEEWSVPIQARRHSHRVHNAAV 
EKRLAAITAQDSQRENPYEVRAEAQRARFKLPAW 
PTTT I GS FPQTTE I RGLRLD FKKG 
NLDANNYRTGIAEHIKQAIIEQERLGLDVLVHGE 
AERNDMVEYFGEHLDGFVFTQNGW 
VQSYGSRCVKPPWIGDISRPAPITVEWAKYAQS 
LTDKPVKGMLTGPVT I LCWS FPRE 
DVTRET I AKQ I ALALRD E VAD LE AAG IGIIQIDE 
PALREGLPLRRSDWDAYLEWGVEA 
FRINAAVAKDETQIHTHMCYCEFNDIMDSIAALD 
ADVITIETSRSDMELLESFEAFDY 
PNE I GPG VYD I H S PNVP S VE W I EALLKKAAQR I P 
AQRLWVNPDCGLKTRGWPETRAAL 
ANMVKAAHNLRQAK " 
2424 /gene="STY3594" 

/note="Pfam match to entry PF01717 

Methionine - synt , Methionine 

synthase, vitamin-B12 independent, 

score 775.00, E-value 3.1e~229 M 

/gene="STY3595" 

/ note= " synonym : metR" 

/gene= M STY3595" 

/note= M Orthologue of E. coli metR 
(METR-ECOLI) ; Fasta hit to 
METR-ECOLI (317 aa) , 92% identity 
in 317 aa overlap" 
/ codon-start=l 
/transl-table=ll 

/product="trans-activator of metE 
and metH" 

/protein-id= "CAD07928 .1" 

/db-xref ="GI : 16504473 » 

/db-xref =»GOA: P05984 » 

/db-xref="SWlSS-PROT:P05984" 

/translation " MI E I KHLKTLQALRNSGSLA 

AAAAVLHQTQSALSHQFSDLEQRL 

GFRLFVRKSQPLRFTPQGEVLLQLANQVLPQISR 

ALQACNEPQQTRLRIAIECHSCIQ 

WLTPALENFRASWPQVEMDFTSGVTFDPQPALQQ 

GELDLVMTSD I LPRSGLH YS PMFD 

FEVRL VLAPDH PLAS KTQ I T PEDLAS ETLL I YPV 

QRS RLD VWRH FLQ PAG I S PLLKSV 

DNTLLL I QMVAARMG I AAL PHWWE S VERQGL W 

TKTLGDGLWSRLYAAVRDGDQRQA 

VT E AF I RS TRDHACDHL P FVRS AERP I FD AP TAK 

PGSQPRL" 

/gene="STY3595" 

/note= n Pfam match to entry PF00126 
HTH-1, Bacterial regulatory 
helix-turn-helix protein, lysR 
family, score 156.20, E-value 
5.7e-43" 
/gene= n STY3 595 n 
/note="PS00044 Bacterial 
regulatory proteins, lysR family 
signature" 
/gene="STY3 596" 



ZDS complement (244 821 .. 2457 

20) 



Tiisc-f eature complement (244890 . . 2452 

76) 



gene complement (245801 . .2466 

01) 

ZDS complement (245801. .2466 

01) 



/note= " synonym : yigM" 
/gene="STY3 5 96" 

/note="Orthologue of E. coli yigM 
(YIGM-ECOLI) ; Fasta hit to 
YIGM-ECOLI (288 aa) , 89% identity 
in 291 aa overlap. Contains 
multiple possible membrane 
spanning hydrophobic domains . Note 
the large overlap with the 
downstream CDS." 
/codon-start=l 
/transl-table=ll 
/product= "putative membrane 
protein" 

/protein-id= "CAD07929 .1" 

/db-xref ="GI : 16504474" 

/ db-xref ="GOA : Q9L6N3 " 

/db-xref ="SWISS-PROT:Q9L6N3 " 

/translation " MALLI ITTILWAFSFSLFGE 

YLAGH VD S Y FAVL I RVGLAAL VFL 

PFLRTRGHNLKTISLYMLVGAMQLGIMYMLSFHA 

YLYLTVS ELLLFTVLT PLY I TL I Y 

D VMS QRRLRWG YAF SAL LAV I GAG I IRYDRVTDH 

FWVGLLLVQLSNISFAIGMVGYKR 

LMETRPMPQHNAFAWFYLGAFLVAAVAWSLLGNA 

QKLPETTLQWSILVFLGWASGIG 

YFMWN YGATQVDAGTLG I MNNMHVPAGLL VNLA I 

WHQQPHWPSFITGAAVILASLWVH 

RKWVAPRSAQTADDRRRD PASSE " 

/gene="STY3596" 

/note="Pfam match to entry PF00892 
DUF6, Integral membrane protein 
DUF6, score 3 7.10, E-value 4e-07" 
/gene="yigL" 

/not e= " synonym : STY3 597" 
/gene="yigL" 

/note=" Similar to Salmonella 
typhimurium LT2 YigL protein yigL 
TR:AAF3343 0 ( EMBL : UNNKOWN 
ACCESSION) (266 aa) fasta scores: 
E(): 0, 100.0% id in 266 aa, and 
to Escherichia coli hypothetical 
29.8 kDa protein in pldb-metr 
intergenic region, hypothetical 
29.8 kda protein in pldb-metr 
intergenic region SW: YIGL-ECOLI 

(P27848) (265 aa) fasta scores: 
E(): 0, 84.5% id in 265 aa Fasta 
hit to COF-ECOLI (272 aa) , 39% 
identity in 260 aa overlap 
Orthologue of E. coli yigL 

(YIGL-ECOLI) ; Fasta hit to 
YIGL-ECOLI (265 aa) , 85% identity 
in 265 aa overlap" 
/codon- start =1 
/transl-table=ll 

/product=" conserved hypothetical 
protein" 

/protein- id= « CAD0793 0.1" 

/db-xref ="GI : 16504475" 

/db-xref = " GOA : Q9L6N4 " 

/db-xref = " SPTREMBL : Q9L6N4 " 

/ 1 r ans 1 a t i on= " MYQ WASDLDGTLLS PDHTL 

SPYAKETLKLLTARGIHFVFATGR 

HH VD VGQ I RDNLE IKS YM I T SNGARVHDTDGNL V 

FTHNLDSDIASDLFGWNANPDIV 

TNVYRDDEWFMNRHRPDEMRFFKEAVFNYSLFEP 

ALLEPEGVSKVFFTSDTHEKLLPL 

EQ A I NARWGDRVNVS F S T LT CLE VMAGG VS KGH A 

LEAVAQAMGYSLKECIAFGDGMND 

AEMLTMAGKGCIMGNAHQRLKDLYPELEVIGINA 



misc-feature complement (245849 . .2465 

92) 



misc-feature complement (24 5900 . .2459 

68) 



misc-feature complement (246557 . .2465 

92) 



gene complement (246617 . .2476 

33) 

CDS complement (24 6617 . .24 76 

33) 



misc-feature complement (246665 . .2473 

90) 



gene 247744. .248364 

CDS 247744 . .248364 



misc-feature 247948. .248262 



/gene="yigL" 

/note="Pfam match to entry PF00592 
DUF3, Cof family DUF3 , score 
373.60, E-value 2e-108" 
/gene="yigL" 

/note="PS01229 Hypothetical cof 
family signature 2" 
/gene="yigL" 

/note="PS01228 Hypothetical cof 
family signature 1" 
/gene="STY3598 n 

/note= " synonym : pldB" 
/gene="STY3598" 

/note="Orthologue of E. coli pldB 
(PLDB-ECOLI) ; Fasta hit to 
PLDB-ECOLI (340 aa) , 82% identity 
in 33 6 aa overlap" 
/codon-start=l 
/ trans l-table= 11 

/ product= " lysophospholipase L2 " 

/protein- id= " CAD0793 1 . 1 " 

/db-xref="GI : 16504476" 

/db-xref="GOA:Q8Z3B5" 

/ db - xr e f = " S PTREMBL : Q8 Z 3 B 5 " 

/translat ion= " MFQQQNDWETRENAFAAFAM 

GPLTD F WRQRE E AE F I GVDN I PVR 

FVRFRNDSNDRTIVICPGRIESYVKYAELAYDLF 

HLGFD I F I IDHRGQGRSGRMLSDP 

HRGH VDH FND YVEDLAAF WQQE I E PGS WRKR Y I L 

AHSMGGAIATLFLQRHRVRCDAIA 

LTAPMFG I VI RLPS FMVRH I LDWAEGHQRI RED Y 

A I GTGQ WRAL P FGMNALTH S RQR Y 

QRNLRFYADEPQLRVGGPTWHWVREGILAGEQVL 

AGASDDTTPTLLIQAEEERWDNR 

THDRFCEIRAAAGYPCEGGKPLVIKGAYHEILFE 

KDAMRSVALNAIVEFFNKPNLSSG NRFA" 

/gene="STY3598" 

/note="Pfam match to entry PF00561 
abhydrolase, alpha/beta hydrolase 
fold, score 111.50, E-value 
1.6e-29" 
/gene="rhtB ,! 

/ not e = " synonym : STY3 599" 
/gene="rhtB" 

/note= "Similar to Escherichia coli 

homoserine/homoserine lactone 

efflux protein RhtB SWzRHTB-ECOLI 

(P27847) (206 aa) fasta scores: 

E(): 0, 89.3% id in 206 aa" 

/ codon-start=l 

/transl-table=ll 

/product = "homoserine/homoserine 

lactone efflux protein" 

/protein-id="CAD07932 .1" 

/db-xref="GI: 16504477" 

/db-xref = "GOA: Q8Z3B4 " 

/db-xref= "SWISS- PROT:Q8Z3B4 " 

/ 1 rans lat ion= " MTFEWWFAYLLTSTLLSLSP 

GSGAINTMTTS INHGYRGAAAS I A 

GLQTGLG I H I VLVGVGLGTL FS RS L I AFE I LKWA 

GAAYLIWLGIQQWRAAGAIDLHTL 

AQTQSRGRLFKRAIFVNLTNPKS IVFLAALFPQF 

IMPQQPQLAQYLILGVTTIWDMI 

VMTGYATLAQRI AAWI KGPKQMKALNKAFGSLFM 

LVGALLASARHA" 

/gene="rhtB" 

/note="Pfam match to entry PF01810 
LysE, LysE type trans locator , 
score 127.60, E-value 2.2e-34" 



24) 

/note=" synonym: STY3 600" 
complement (248404 . .2490 /gene="rhtC" 
24) 

/note= n Similar to Escherichia coli 
threonine efflux protein rhtC 
SW:RHTC-ECOLI (P27846) (206 aa) 
fasta scores: E(): 0, 91.3% id in 
206 aa" 

/ codon-start=l 

/transl -table=ll 

/product =" threonine efflux 

protein" 

/protein-id= n CAD07933 .1" 

/ db-xref ="GI: 16504478" 

/db-xref = "GOA: Q8Z3B3 " 

/db-xref="SWISS-PROT:Q8Z3B3" 

/ 1 rans lat ion= " MLMLFFTVAMVHI VALMSPG 

PDFFFVSQTAVSRSRKEAIV1MGVLG 

ITCGVMVWAGVALLGLHLI IEKMAWLHTI IMVGG 

GLYLCWMGYQMLRGALKKQDAAAS 

SPHIELAQSGRSFLKGLLTNLSNPKAIIYFGSVF 

S L F VGDNVGAAARWG I FAL I TLET 

LAW FTWAS LFALPKMRRG YQRLAKW I DGFAGAL 

FAGFGIHLIISR" 

complement (24 8497 . .2488 /gene="rhtC" 

23) 

/note="Pfam match to entry PF01810 
LysE, LysE type translocator, 
score 145.70, E-value 8e-40" 

complement (249088 . .2509 /gene= ,f recQ" 

17) 

/not e= " synonym : STY3 601" 
complement (249088 . .2509 /gene="recQ !l 
17) 

/EC-number= "3.6.1.-" 

/note=" Similar to Escherichia coli 

ATP-dependent DNA helicase RecQ 

SW:RECQ-ECOLI (P15043; P76762) 

(607 aa) fasta scores: E(): 0, 

94.6% id in 608 aa" 

/codon-start=l 

/transl-table=ll 

/product = "ATP-dependent DNA 

helicase" 

/protein-id="CAD07934 .1" 

/db-xref ="GI: 16504479" 

/db-xref = "GOA : Q8Z3B2 " 

/db-xref = " SPTREMBL : Q8Z3B2 " 

/ 1 rans lat ion= " MAQAEVLNLESGAKQVLQET 

FGYQQFRPGQEAI IDTALSGRDCL 

WMPTGGGKSLCYQ I PALLLDGLT VWS PL I SIM 

KDQVDQLLANGVAAACLNS TQS RE 

QQLEVMAGCRTGQ I RLLY I APERLMLDNFLDHLA 

HWNPVLLAVDEAHC I SQWGHDFRP 

E YAALGQLRQRFPALPFMALTATADDTTRQD 1 1 R 

LLGLND P L I Q I S S FDR PN I R YMLM 

EKFKPLDQLMRYVQEQRGKSGI I YCNSRAKVEDT 

AARLQSRGISAAAYHAGLENAIRA 

D VQE KFQRDDLQ I WATVAFGMG I NKPNVRF WH 

FD I PRN I E S Y YQE TGRAGRDGL PA 

EAMLFYDPADMAWLRRCLEEKPAGQLQDIERHKL 

NAMGAFAEAQTCRRLVLLNYFGEG 

RQ E P CGN CD I CLD P P KQ YDGLNDAQ I ALS T I GRV 

NQR FGMG YWE V I RGANNQR I RD F 

GHDKLKVYGMGREKS HEHWVS V I RQL I HLGL VMQ 

NIAQHSALQLTDAARPVLRGDVPL 

KLAVPR I VALKPR VMQKS FGGN YDRKL F AKLRKL 

RKAIADEENIPPYWFNDATLIEM 

AEQMPVSASEMLSVNGVGMRKLERFGKEFMALIR 

AHVDGDDEE " 

complement (249091. .2493 /gene="recQ" 

33) 

/note="Pfam match to entry PF00570 
HRDC, HRDC domain, score 130.40, 



complement (24 9925 , 
70) 



complement (250303 
72) 



complement (251001 . 
70) 

complement (251001 . 
70) 



complement (251013 
07) 



252035. .252502 
252035 . .252502 



252546. .253430 
252546. .253430 



,2501 /gene="recQ n 

/note="Pfam match to entry PF00271 
helicase-C, Helicases conserved 
C-terminal domain, score 98.50, 
E-value 1.3e-25" 
.2508 /gene="recQ" 

/note="Pfam match to entry PF00270 
DEAD, DEAD/DEAH box helicase, 
score 121.60, E-value 1.5e-37" 
.2518 /gene="STY3602" 

/note= " synonym : pldA " 
.2518 /gene="STY3602" 

/note= n Orthologue of E. coli pldA 
(PA1-ECOLI) ; Fasta hit to 
PA1-ECOLI (289 aa) , 92% identity 
in 2 89 aa overlap" 
/codon-start=l 
/transl-table=ll 
/product = " detergent - res istant 
pnospholipase A" 
/protein-id="CAD07935 .1" 
/db-xref ="GI: 16504480" 
/db-xref ="GOA: P37442 " 
/db-xref =" SWISS-PROT : P37442 11 
/translation "MRAILRGLLPATLLPLAAYA 
QEAT I KEVHD APAVRGS 1 1 ANMLQ 
EHDNPFTLYPYDTNYLIYTNTSDLNKEAISTYNW 
S ENARKDE VKFQLS LAF PLWRG I L 
GPNSVLGASYTQKSWWQLSNSKESSPFRETNYEP 
QLFLGFATDYRFAGWTLRDVEMGY 
NHDSNGRSDPTSRSWNRLYTRLMAENGNWLVEVK 
PWYVIGSTDDNPDITKYMGYYQLK 
I G YH LGE AVL S AKGQ YNWNTG YGGAE VGL S Y P VT 
KHVRLYTQVYSGYGESLIDYNFNQ 
TRVGVGVMLND I F » 
,2518 /gene="STY3602" 

/note="Pfam match to entry PF02253 
PLA1, Phospholipase Al, score 
584.10, E-value 9e-172" 
/gene="STY3603" 
/note= " synonym : yigl " 
/gene="STY3603" 

/note="Orthologue of E. coli yigl 
(YIGI-ECOLI) ; Fasta hit to 
YIGI-ECOLI (155 aa) , 97% identity 
in 155 aa overlap" 
/codon-start=l 
/transl-table=ll 

/product =" conserved hypothetical 
protein" 

/protein-id="CAD07936. 1" 

/db-xref ="GI: 16504481" 

/db-xref ="GOA: P40725" 

/db-xref =" SWISS-PROT : P4 0725 " 

/ 1 rans lat ion= " MS AVLTAEQALKLVGEMFVY 

HMPFNRALGLELERYEKAFAQLAF 

NNQPMMVGNWAQS I LHGGVI ASALDVAAGLVCVG 

STLTRHETISEDELRQRLSRMGTI 

DLRVDYLRPGRGNRFTATSSLLRAGNKVAVARVE 

LHNEDQLYIASATATYMVG " 

/gene="STY3604" 

/gene="STY3604" 

/note= "Similar to Escherichia coli 
chloramphenicol -sensitive protein 
RarD SW:RARD~ECOLI (P27844) (296 
aa) fasta scores: E() : 0, 90.4% id 
in 293 aa and to Pseudomonas 
aeruginosa 

chloramphenicol -sensitive protein 
RarD SW: RARD-PSEAE (068827) (299 



31.3% id in 291 aa. Contains 
multiple possible membrane 
spanning hydrophobic domains . " 
/ codon- start =1 
/trans l-table= 11 

/product^ " chloramphenicol - sensit iv 
e protein RarD" 
/protein- id= " CADO 7 93 7 . 1 » 
/ db-xref ="GI: 16504482" 
/db-xref ="G0A:Q8Z3B1" 
/ db-xref =" SWISS- PR0T:Q8Z3B1" 
/ 1 rans lat i on= " MD AKQTRQ GVLLALAA Y F I W 
G I AP AYFKL I Y YVPADE I LTHRV I 
WSFFFMVALLSVSRQWRQVKRLLKTPKKIFLLAL 
S AVL VGGNWLL F I WAVNNHHML E A 
S LG Y F I N PL VN I LLGM I FLGER FRRMQ WLAV I LA 
VCGVLVQLWTFGSLPI IALGLAFS 
FAFYGLVRKKIAVEAQTGMLVETLWLLPVAAIYL 
FS I ADS AT S HMGQNAL S LNLLLMA 
AGWTTIPLLCFTGAATRLRLSTLGFFQYIGPTL 
MFLLAVTFYGEVPGADKMVTFAF I 
WVALAI FVMDAI YTQRKK » 
/gene="STY3604" 

/note= n Pfam match to entry PF00892 
DUF6, Integral membrane protein 
DUF6, score 53.20, E-value 
5 . 9e- 12 11 
/gene="STY3 605" 
/gene="STY3605" 

/note=" Identical to Salmonella 
typhimurium LT2 YigG protein 
TR:Q9L6P2 (EMBL : AF2333 24 ) (152 aa) 
fasta scores: E(): 0, 100.0% id in 
152 aa, and to Escherichia coli 
hypothetical 15.8 kDa protein in 
corA-rarD intergenic region YigG 
SW:YIGG-ECOLI (P27843) (138 aa) 
fasta scores: E(): 8.1e-27, 58.6% 
id in 128 aa" 
/codon- start =1 
/trans 1- table=ll 

/product=" conserved hypothetical 
protein" 

/protein- id="CAD07938 . 1" 
/db-xref ="GI: 16504483" 
/db-xref = " SPTREMBL : Q9L6P2 » 
/ trans lat ion= " MPPLVRGVAYCHANDVTQHM 
DVKLMLSVFI PSSERCVSRCRYLL 
SFALINIIFSILVGVLLYLSFVILAILFTILLHY 
LVINLNCQRFRDSGFEYIKFYVWG 
TLVIYIASFVIMVAEDFACDGFGMPLFLIWYFAT 
FSLLLLAPPDSNSLNK " 
/gene="STY3 606" 
/note= " synonym : yigF" 
/gene="STY3606" 

/note="Orthologue of E. coli yigF 
(YIGF-ECOLI) ; Fasta hit to 
YIGF-ECOLI (126 aa) , 84% identity 
in 126 aa overlap . Contains a 
ossible membrane spanning 
ydrophobic domain." 
/codon- start =1 
/ 1 rans l-table=ll 
/product= "putative membrane 
protein" 

/protein- id= " CAD07 93 9 . 1 " 
/db-xref ="GI : 16504484 " 
/db-xref = " SWISS- PROT : P3 113 9 " 
/ translation="MDKDYINDGSLSEKWKYRFS 
FYDQHGFPGFWKVSPEYKQAFKAL 
KPRQRLTIQINFIAFFFSWIYLFVLGLWKKAIIV 
ILLGIVAIFIGALIGVNILGLWA 
AYVGVNTNKWFYEKEVKGINTWSL " 
2553 /gene="STY3607" 



complement (254368 . . 2553 /gene="STY3607 11 
18) 

/note=" Similar to Salmonella 
typhimurium magnesium and cobalt 
transport protein cora. magnesium 
and cobalt transport protein cora 
SW: CORA-SALTY (P31138) (316 aa) 
fasta scores: E(): 0, 100.0% id in 
316 aa, and to Escherichia coli 
magnesium and cobalt transport 
protein CorA corA SW: CORA-ECOLI 
(P27841) (316 aa) fasta scores: 
E(): 0, 97,5% id in 316 aa 
Orthologue of E. coli corA 
(CORA-ECOLI) ; Fasta hit to 
CORA-ECOLI (316 aa) , 98% identity 
in 316 aa overlap" 
/ codon - s tart = 1 
/transl-table=ll 
/product= "magnesium and cobalt 
transport protein" 
/protein- id= " CAD0 7940.1" 
/db-xref="GI: 16504485" 
/db-xref="GOA:P3113 8" 
/db-xref= "SWISS- PR0T:P3 1138" 
/ 1 rans lat ion= " MLSAFQLEKNRLTRLEVEES 
Q S L I D AVWVDL VE PDDDERLRVQ S 
ELGQSLATRPELEDIEASARFFEDEDGLHIHSFF 
F FED AEDHAGN S T VAFT I RDGRL F 
TLRERELPAFRLYRMRARSQAMVDGNAYELLLDL 
FETKIEQLADEIENIYSDLEKLSR 
VIMEGHQGDEYDEALSTLAELEDIGWKVRLCLMD 
TQRALNFLVRKARLPGGQLEQARE 
ILRDIESLLPHNESLFQKVNFLMQAAMGFINIEQ 
NRIIKIFSWSWFLPPTLVASSY 
GMNFEFMPELKWSFGYPGAIIFMILAGLAPYLYF 
KRKNWL" 

complement (254371. .2552 /gene="STY3607" 
58) 

/note="Pfam match to entry PF01544 
CorA, CorA- like Mg2+ transporter 
protein, score 423.90, E-value 
1 . 5e-123 11 

complement (255790 . .2579 /gene="STY3 608 " 
52) 

/ note= " synonym : uvrD " 
complement (255790. .2579 /gene="STY3 608 " 
52) 

/note="Fasta hit to REP-ECOLI (673 
aa) , 38% identity in 666 aa 
overlap Orthologue of E. coli uvrD 
(UVRD-ECOLI) ; Fasta hit to 
UVRD-ECOLI (720 aa) , 98% identity 
in 720 aa overlap" 
/codon- start=l 
/trans l-table= 11 
/product ="DNA helicase II" 
/protein- id= 11 CAD0 7 94 1.1" 
/db-xref ="GI: 16504486" 
/db-xref = "GOA : Q8Z3B0 " 
/db-xref = " SPTREMBL : Q8Z3B0 " 
/ 1 rans lat ion= " MDVS YLLDSLNDKQREAVAA 
PRSNMLVLAGAGSGKTRVLVHRIA 
WLLSVENNSPYS I MAVT FTNKAAAEMRHR I GQLM 
GTSQGGMWVGTFHGLAHRLLRAHH 
MDANLPQDFQILDSEDQMRLLKRLIKAMNLDEKQ 
WP PRQAMW Y INS QKDEGLRPHH I Q 
SYGNPVEQTWQKVYQAYQEACDRAGLVDFAELLL 
RAHELWLNKPHILQHYRERFTNIL 
VDEFQDTNNIQYAWVRLLAGDTGKVMIVGDDDQS 
IYGWRGAQVENIQRFLNDFPGAQT 
I RLEQN YRSTSN I LS VANAL I ENNNGRLGKKLWT 
DGVDGEPISLYCAFNELDEARFW 
NRIKTWQDNGGALAQCAILYRSNAQSRVLEEALL 
QASMPYRIYGGMRFFERQEIKDAL 



RQTSRDRQLTLWQACRELLQEKAL 

AGRAASALQRFMELIDALAQETADMPLHVQTDRV 

IKDSGLRTMYEQEKGEKGQTRIEN 

LEELVTATRQFSYNDEDEDLMPLQAFLSHAALEA 

GEGQADTWQDAVQLMTLHSAKGLE 

FPQVFIVGMEEGMFPSQMSLDEGWRLEEERRLAY 

VGVTRAMQKLTLTYAETRRLYGKE 

VYHRPSRFIGELPEECVEEVRLRATVSRPVSHQR 

MGTPLAENDTGYKLGQRVRHAKFG 

EGT I VNLEGSGEHSRLQVAFQGQGI KWLVAAYAK 

LETV" 

misc-f eature complement (256483 .. 2579 /gene="STY3608" 

25) 

/note="Pfam match to entry PF00580 
UvrD-helicase, UvrD/REP helicase, 
score 769.70, E-value 1.2e-227" 
misc-feature complement (257845 .. 2578 /gene="STY3 608" 

68) 

/note="PS00017 ATP/GTP -binding 
site motif A (P-loop) " 

SEQUENCE (SEQ) : 

1 ggattctgct agaatcagca attattttta caaattgatc agcgctaaat actgcttcac 
61 aacaaggaat gcaaatgaag aaattgctcc ccatccttat cggcctgagc ctgtcggggt 
121 tcagcacact aagccaggca gagaacctga tgcaagttta tcagcaagca cgcctgagca 
181 acccggaatt gcgtaaatcc gctgccgatc gcgatgctgc attcgaaaaa attaacgaag 
241 cacgtagtcc tttactgccg caactgggtt taggtgccga ctacacctac agcaacggtt 
3 01 atcgcgatgc gaacggtatc aactccaatg aaaccagcgc ttctctgcaa ttaacgcaga 
3 61 cgctatttga tatgtcgaaa tggcgtgggc tcaccctgca agaaaaagca gcaggcattc 
421 aggatgtcac ctatcagacc gatcagcaga cgctgatcct caataccgcg aacgcgtatt 
481 ttaaggtatt gaacgctatt gatgtgcttt cctataccca ggcgcaaaaa gaggctatct 
541 accgtcagtt agatcaaacg acgcaacgtt ttaacgtggg tctggtcgcc attaccgacg 
601 tgcaaaacgc ccgtgcgcaa tatgataccg tactggcgaa tgaagtgacc gcccgcaaca 
661 acctggataa cgcggtagaa gagctgcgcc aggtaaccgg caattattac ccggagctgg 
721 cgtcgcttaa cgtcgagcat tttaaaaccg acaaacccaa agctgttaat gcgctgctga 
781 aggaagcgga aaaccgtaac ctgtcgctgt tgcaggcgcg tttaagtcag gatctggcgc 
841 gcgagcaaat ccgtcaggcg caggatggtc atctgccgac gctgaattta acggcctcaa 
901 ccggcatttc tgatacctct tatagcggtt ctaaaaccaa ctccgcccag tacgacgata 
961 gcaacatggg gcagaataaa atcggcctga acttctccct gccgctgtat caaggcggga 
1021 tggttaactc gcaggtaaaa caggcgcagt ataacttcgt cggcgcaagc gaacagctgg 
1081 aaagcgcgca ccgtagcgtg gtgcagaccg tacgttcttc ctttaacaat attaacgcct 
1141 ccatcagcag catcaacgcg tataaacagg cagtcgtttc cgcgcaaagt tctttggatg 
1201 caatggaagc cggttactcg gtcggtacac gtaccattgt tgacgtactg gatgccacca 
1261 ccactctgta tgatgccaag cagcaactgg ccaacgcgcg ttatacctat ttgattaatc 
1321 agttaaatat caaatatgcg ctcggtacgc tgaacgagca ggatctgctc gcgcttaaca 
13 81 gtacgttggg taaacctatc ccgacgtcgc cggaaagcgt agcgccggaa acgccagagc 
1441 aggatgctgc cgcagacggt tataatgccc atagcgccgc gccggcagta cagccgaccg 
1501 ccgctcgcgc caacagcaat aacggcaatc cattccggca ttgataagtt attcgctggc 
1561 gctgcgttta tcagacctat gcccttgtag gtctggtaag cgcggcgcta cctgtcataa 
1621 agccgcgcct gaacgtaaga caacgtaaag atcctgctat tccgccgcat tctcgccttt 
1681 tctcgcttca atttcgacca gtcatcctct attctgaacg catgttgtat ttaccactgg 
1741 gtcctggaag acaaatatga aacggacaaa atccatccat cacgcatcat ttcgcaaaag 
1801 ctggagcgcg cggcatttaa cgccggtcgc cctggcggtt acggctgttt ttatgctggc 
1861 tggctgtgaa aaaagcgatg aaaccgtatc gctgtatcaa aacgctgatg actgttcagc 
1921 ggcgaatccg ggcaaaagcg cggaatgtac aaccgcgtat aacaatgcgc tgaaagaggc 
1981 cgaacgtact gcgcctaagt acgctacacg cgaagattgc gtcgctgagt ttggcgaagg 
2041 ccagtgccag caagcgcccg cacaggctgg catggcgccg gaaaatcagg cgcaggccca 
2101 acaatccagc ggcagtttct ggatgccgct tatggcaggt tacatgatgg ggcgtctgat 
2161 gggcggcggc gcaggctttg cgcaacagcc gctgtttagc tcgaaaaacc cggccagccc 
2221 tgcatacggc aaatataccg atgcggcagg taaaaactac ggggcggcgc aaccgggccg 
2281 gacaatgacc gtaccgaaaa ccgcgatggc gccgaaacct gccaccacaa caaccgttac 
2341 ccgcggcggt tttggcgaat ccgtcgccaa acagagcact atgcagcgta gcgctgccgg 
2401 tacttcaaca cgttcgatgg gcggctgata cgcatggaaa gagtcagtat taccgagcgc 
24 61 ccggactggc gcgataaagc gactgaatac gggtttaatt ttcacactat gtatggtgaa 

2 521 ccgtactggt gtgaagacgc ttattacaag ttaacgctcg cccaggtgga aaaactggaa 
2581 gacgttaccg ccgagctgca ccagatgtgc ctcaaggtag tagaacgcgt catcgccagc 
2641 gatgagctga tgacgaagtt tcgtattcca aaacatacct ggggttttgt tcgccagtcc 
2701 tggcaaacgc aacaaccgtc actctattcc cgcctcgatt tggcctggga cggcatcggc 
2761 gagcctaagc tgctcgaaaa taatgccgac acgccaacat cgctgtatga agcggcgttt 
2821 tttcagtgga tttggctgga agatcagatc aacgcgggca atctgccgga aggcagcgat 
2881 cagtttaata gcctgcagga aaagctgatt gaacgctttg ctgaacttcg cgaacagtac 
2941 ggttttcagt tgctgcatct cacctgctgt cgcgatacgg ttgaggatcg cggcaccatt 
3001 cagtatttac aggattgcgc ggccgaagcg gaaatcgcca ccgaatttct ctatatcgac 

3 061 gatattggtc tgggggaaaa aggtcaattt acggatctgc aggatcaggt cattgcgaac 
3121 ctgttcaagc tctatccgtg ggaatttatg ctacgcgaga tgttttccac caagctggaa 



3241 ttgccgctgt tgtgggagat gttcccggac 
33 01 gaagacgaac atccgccaat ggataaatat 

33 61 gcgaacgtat cgattattga gaacggtaaa 
3421 gaagagggta tgatcgtgca acagttctat 

34 81 ctgattggta gctggctgat taacgatcaa 
3541 gcactgatca cccaggatct ctcccgcttc 
3601 ttcctgtaag cccgatgcgc gtagcgccat 
3661 accccacctg caccgacaac atacttatac 
3721 tgataggttc cttgccgtcc caggcgccaa 
3 781 gcgtcgggtt cgataaggcg cccccttcat 
3841 ctaccggccc ctgccacgtc aggttagctt 
3 9 01 gatacggtat attgtcaccg tgccaacgca 

3 961 tagccaccag catcacgcct tcgtcacgca 
4021 gccatgccgc cggtttggta ctatcaacac 
4081 ggtacatctt gatcaatacg ccccaggagc 
4141 gcgcgacggg aacgggagcc aacagttcaa 
4201 gggccggata atgcatgtca tacagcgcct 
4261 gcggcctttc catcgctgtg acgcccgtcc 
4321 ctatcgcctg tggtcgcggt agggcttccc 
4381 tatcgtccag cacgttcatc gggctgccat 
4441 aagacatgat gttatcctta caggaaagac 
4501 acagaggaag aactcagata actatgatga 
4561 ggacggcaaa ttgataagga gtaatggatg 
4621 ggcgctgcca cctttattgg cgcgtttctt 
4681 gtgctggctt tttcgctggg cttcgccgca 

4 741 atgctgcccg ccgcgttaga taccgagggg 
4801 attatcggcc tgttgggcta cttcgggctg 
4861 gatctggtgc aaaaaaggca gcagccgctt 
4921 ttgacgctcg gcattagcct gcacaacttt 
4981 agcagcaatc ttgaactggg tttcggcatc 
5041 gaagggctgg cggttgccgg cccggtttat 
5101 ttttgggccg gtatctccgg catggcggaa 
5161 ttgggcagcc tggtttcacc gatcgttatg 
5221 atggtggcgc tctccgtcga tgaactgatg 
52 81 aaccccagct atggtgtgct ttgcggtatg 
5341 cagacgatag gtatcggtta agagcaacgt 
54 01 catccggctg cccgtcaagg atatgcgcta 
5461 gctcgtctgg cgaaaacgtt tcgttcgcgc 
5521 cgctctgcaa taacgcttca tatggcaaat 
5581 tatccaatac caggcaataa acatcctttt 
5641 taacgttaaa attttacata cccttatttt 
5701 acaaataaat gattttgatc atataaatca 
5761 aagcagaaaa caatgtcgat aagatcacac 
5821 tcacactcct actatcgact cactcaggca 
5881 aaaataagta acagcatcat gacttatatt 
5941 tcataaaaac atagtatatt cagaagtatt 
6001 tccatgtttg accaataccg gaaaacaata 
6061 ctcaccgcag ccagtacgtt tgccgcaggt 
6121 ggcgcagtcg ttgtcgatcc ttacggtaat 
6181 agccatatta tttcagacgt taaagttact 
6241 gttacttata ccgttgggaa agagtcttta 
63 01 ctttatcaga aatttgccaa caacgtcacg 
6361 aaggatgact atgtggtgca gacgtccgcc 
6421 atttcagatc tccagcaaac gaaagttatt 
6481 tatctggtaa atacccatac ctttacgccg 
6541 aaagataaaa atgcgggcat tcttgatgcc 
6601 atcgcccctt atacgtttgt ggtcgacacc 
6661 gataccttct acaacggcca cgatatgaat 
6721 cgtgaaacgc ctcgcggcac ctttaccgcg 
6781 atgatggggc aaattcttgc cgatcataaa 
6841 gaatccatcg aaaccgtgaa cggtaccgta 
6901 aaagaagacg gcatacatgt tcatactatt 
6961 ggccgcgtag tagacgtttg ggatttaacc 
7021 ctcggcgcgc tggatgcggg cgcagtatgc 
7081 caggcgaaac tcgaaccgga tacgccgtat 
7141 aactgggcgc acgtcaactc tatcgcttat 
7201 tcccgccatc agggtattgt aaaaattggt 
7261 ccgtctaaag gctggaataa gcagctagcc 
7321 ggtaagccgt tgacctgtga cgaaaacggc 
7381 tatacccaac atacggcatg gctttccagc 
7441 gatggtcgcg gcctggagca accggctcta 
7501 tataagatcg atgagaagaa aggcaccgta 
7561 ggatatgatt tctatagtcc tattacctcg 
7621 atgttcggct ttggcggttc tattaacctg 
7681 ctgaatgaga ttgactataa aacgaaagaa 



catccgaatc tgttgcctgc gtatttcgcc 
gtcgtgaaac cgatcttctc ccgcgaaggg 
acgatcgaat ccgtggaagg cccgtatggc 
ccgctgccaa aattcggcga cagttacacc 
cccgccggaa ttggtatccg tgaagatcgg 
tatccgcata tttttgtcga aggatagatt 
cgggcaatca ttcagcgcct tatccggcct 
tgcccatctc aataccgtcg accgggatgg 
gtacatacag caaaggcaaa aagtgctccg 
gttgcagata attcaccagc gggtgctgtt 
tcacaaagtc attaaatgac gccgcccagg 
cagtccgcag gttatgaacc acattcccgc 
gcgtcgccag tttacgaccc atctcaaaat 
taagctgcac catcgggata tccgcattcg 
cgtgatcaaa tccccacgcc tctttatcga 
ccagacgctg cgccagcgca ggcgatccag 
gcggaaaacc gccaaaatcg tggagagttt 
cacgggtata ccagtgcgcc gacaccacca 
ccaatcgccg ccaggcgcgg gtataatcat 
gccccaaaaa caatgctggc atacacgtta 
attttgttaa catcaccata cgctttcttc 
agatcatcag ttattttgaa ggtcaggttc 
tcagtaccac ttattctgac cttactggcg 
ggcgttcttg gccaaaaacc gtctaaccgc 
gggatcatgc tgctcatctc gctgatggag 
atgtcgcctg tactgggcta cgggatgttt 
gatcgtctgc ttcctcacgc tcatccgcag 
cccggctcga taaaacgcac tgcgatttta 
ccggaaggaa tcgccacctt tgtcactgcc 
gcactggcgg tggcgttgca caatattcct 
gccgcgacgg gctcaaaacg taccgcgatt 
attcttggcg gcgtgctggc gtggctgatt 
gcggctatca tggcagcagt cgccggcatt 
ccgttggcaa aagagatcga tcctaacaat 
tccatcatgg ggctcagtct cgtcattttg 
cgcgccggat gcaggccttt agccaggcaa 
tttctgctca ttcatcacgc tgtcgccttc 
ttcaagtaat gcatctctgt cttgccgaaa 
ataccctact accaccagaa cgattaatat 
tacccttaaa atttaacatc actaaacatt 
gacgtattca tatactggca tatttgtgga 
gtggtgaaac acaataatga aagaggtatt 
ttcgtactaa tttatattgt tcttaaaata 
attaaaaaat attgatacag aatatacttt 
taaagaccaa tcatttacct catttattat 
atatttagaa gttgtatata aggagatata 
cttgccggcg ccgtcgcact gacatgcgga 
tttcaaccgg cgcagcccgc agggaaatta 
gcccctctca ccgcactggt ggaattagat 
gtacatggca aaggggaaaa aggcgttccc 
gaaacctatg acggtattcc tatttttggc 
gtagaatata aagaaaacgg caaagccatg 
atcgtcaacc attatatgga taaccgttct 
aaagttgcgc caggatttga agatcgcctt 
cagggcgctg aatttcactg gcacggcgaa 
ggcccggcgg gcggggcttt gcctttcgat 
cagggtgaat accgctggtg gctggatcaa 
atcaacaaac gtggctacct gatggggatt 
gtgcagggcc aacactggta cgagtttgac 
ctgccgcgcg ggttcctgga cgcatctcat 
ctgctgcgcg tcggcaaacg cgattaccgc 
cgtgaccaaa tcattgaggt tgataagtct 
aaaatcctcg accctatgcg tgatgcgctg 
gtgaacgtcg atctggccca tgccggacag 
ggcgatgcgc ttggcgttgg tgccggtcgt 
gacgcgaaag acgactccat catcctttct 
cgcgataagc aggtgaaatg gatactggca 
agtaaattgc tgaaaccggt agacgatcat 
aagtgtaagg acaccgattt cgatttcacc 
aaaggtacgt taacggtctt tgataacggt 
ccgaccatga aatattcccg ttttgtcgaa 
caacaagttt gggaatacgg taaagaacgt 
gttgttgaat atcaaaaaga ccgcgacacc 
ttcgacgttg gtaaaccaac agtcggcaaa 
gtgaaagttg aaattgatgt gctgtcggat 



7801 atcacgggaa ggaattaata tgtcatctaa 
7861 attaaccgcg gcattggtca ctccttttgc 
7921 tatggttctg gagaaaccaa ttcctaatgc 
7981 cgcctgccct ttctgctaca aatatgacaa 
8041 cgccgatctc gttacgttca ccccgttcca 
8101 ggccagcgaa gtatttgcag tcctgatcgc 
8161 tgatgctaaa tcacaattca aaaaagcgaa 
8221 gaaagagcgc tggtcagatg ggaaagatcc 
82 81 cgcaggcatg agccaggctg attttgaagc 
8341 tctggaaaaa tggaaagcag cctatgacgt 
84 01 cgtcaacggc aagtacctta tctacaccaa 
8461 actcgttcgg gaactggcca ctaaaaaata 
8521 ggattatggc gagacctacg cgcaagacca 
8581 cgctttctgt ggctgttaat ggccatcgcg 
8641 ttcttccaaa tctacctcta catggcaccg 
8701 atgtttgtga tggtaattgg cggggtgatt 
8761 aagctgattg gctgcatcgc ggcgttttat 
8821 aagcttaatg gtatccatca tgcggtacat 
8881 caaggatgtt cgactgaccc gacctttcct 
8941 gagtggttta aacctaccgg agactgcggt 
9001 acgctcagta gcgtacagca gtggtttgtc 
9061 ctgcttccgc cctggcactt tatgaacatg 
9121 tgcctgattc tgctgctggt gatgagcggc 
9181 taacctgaat agataaacca aagcagaggt 
9241 aattttacca ttcagcttat tcgtcgttct 
93 01 tacaaaaaag ccgatgagat gtcatcggct 
93 61 gctttgcgct catgcgcctg gcggtaagcc 
9421 ttatgctggc ctgcaaacgc gatacactcc 
9481 gtcaactegc acagtacacc tgcaggttta 
9541 gcctccgtat gaccgccgcg cgtcagcacg 
9601 tgccccggac ggttaagatc ggacggtttt 
9661 gtgacacggt cagcggcgga aacgccggtg 
9721 gtaaaaccgg tgccgtaggc gctggtgttg 
9781 ttacggcgat cttcagtaat acacaggcaa 
9841 gccatctgtt ctacggtcat tgtctctgcg 
9901 tcttcatcat caagcaccat cacaccgcgt 
9961 acacgttcaa aaggcgtacc aaaagaggaa 
10 021 cattaacatt atggttacca gaatcagggc 
10081 aataacgtga gcgggtccat gcccgactgg 
10141 cgtcggcccc ggaattacac cggatctgct 
10201 gggctttcaa cctgctctcc gcgttccgtc 
10261 catcgctgat ttaccgccgg tggggaattt 
10321 ataacgctat tgattacctt catcaacgcc 
10381 tttatggcgt ccacatatcg cactacaata 
10441 acaatgattg acccgaaaaa aattgagcaa 
10501 aaaggtattc gcgagttcgg ggaagatatc 
10561 cagctgacgc gtctcgatct ggtgagccgc 
10621 ctgcgcaccc gggaaaaact ggcgctgctg 
10681 gacaagcctg aagaagtaaa acctgcgccc 
10741 aaacgtgaac gggcctgacg gcccgctcat 
10801 taagggagcc tgcattagtg ttctaattct 
10861 taaagcgcgt aacgcttgca aaaccagtcg 
10 921 gcctggatat caacaggacg cccctccgcc 
10981 tcgaaattat ttaatgaata gacgttattg 
11041 attctgttaa ggctatatgc tttttctaat 
11101 tatacataac gtgcgcaaat ttaatgcgca 
11161 gataaatcgc ttttcggact taaggagata 
11221 taacaagcat gaaaattatc acgcgaacat 
11281 tatgacctta tttgcggagt ataacagccc 
11341 tatcggcgtg ctggagatga tttctctgat 
11401 cgcccatctc gatcattatg atgccctgtc 
11461 tctgaatatt ggacgcgttc ccgccctagt 
11521 cctcttcggt atcctcatcc agcatggcgg 
11581 tctgctgctg gtcccgttaa gcattgtcct 
11641 aatcctcgcg ccctggctac ccagagatga 
11701 cggcggcatg gcgattatta ccggccacgc 
11761 atttaccgat aagttcggcc agattcacta 
11821 atttaaaaaa ggagacaagg tgctgattgt 
11881 tgagcgtacc ttctatgttt aattgagagg 
11941 attgccatca tggatgttta ccgccatcgt 
12001 catttttgct cgcctttatc gccgcgcatc 
12 061 tggcgggcaa aaagtggtga tgagcggcgg 
12121 tattccgatc aatatgaata ccctaaaact 
12181 gatcaccaaa gatcgtatgc gcgttgacgt 
12241 ctctgttgaa ggtattgcca cctccgcaca 



atggattacc tctttattta aaagcgtagt 
ggcatcggct tttaccgagg gcacagatta 
ggataaaacg ctgattaagg tatttagcta 
agccgtaaca ggtccggttt ctgataaagt 
cctggaaaca aaaggcgaat atggcaaaca 
caaagataaa gctgccggga tttcgttatt 
gttcgcctgg tatacggctt accatgataa 
ggcggcattt attaaaaccg ggctggacgc 
ggcgctgaaa gatcctgccg ttcaggagac 
tgccaaaatt cagggtgttc cggcttacgt 
aaacatcaaa tccatcgatt ctatggctga 
agcagggaaa cgattatgga ttttattaag 
gtggatacgc tggtgagatg gcaggaacag 
atgggaggat taattatcct ggcgcactcg 
tgcgagcagt gtgtttacat ccgttacgcg 
gcggcaataa atcccaaaaa tattgtgctg 
ggcagcatta tgggcattaa gttttctatt 
aatgcggacc ccgattcact ttttggcgtg 
ttcaacttac cgttggcgga atgggcaccg 
tatgacgcgc ctatcgtccc tgatggcgtg 
gatctctacc agcagtccga aggctggtat 
gcgcaggcat gtatgttggc ctttgggttg 
gcctgggcat tgaaactggc cagaggcaaa 
ctgcattcag gcctctgctt ttctcacaat 
ttgaaactga acaatatggc accgaaggaa 
tttttcaacc atgatccgtt cgatcagctg 
accagatctt caatcgtgac caccgccata 
ggcgcgcgcg ccatcgtccc atcgtcgtta 
aaaccggcca gcgtcatcag atcgatggtc 
ccgcccgcct gagcgcgcag tgggaaaacg 
gcgccatcct taattgccgc acgcaccgta 
gtcacgcctt ctgcggcttc aatggtcacg 
ttttccacca tcattggcaa atcgagctgc 
acaataccgc taccgtgacg aatggttaac 
gggaaaatca tatcgccttc gttttcacga 
ccttcacgca gcgcatccag tgcaagttca 
agtagcgtct gattcatggt aaaaaaacct 
agtcttagga gtgccgacaa gcggcaaaaa 
atcgttaccc tctcccatcc ggactttaac 
gaccttttcg ctatggcaaa aagcgctcgc 
acggcgcacc gtgatgagaa atgcgttaaa 
cgccccgccc tgagaataag cgggttaact 
tttactccgt atgacatcac acaattctgg 
agagctaaca cttaccagtt cagggaaacc 
atcgcacgcc aggttcatga gtcaatgccg 
gagaaaaaaa tccgtcaaac gctgcaatct 
gaagagtttg atgtccagac tcaggtcttg 
gagcaacgcc tcagcgaact ggaagctcgc 
gccattccgc cagtcgatcc acaagagtaa 
ataagatctg aataatgccc tgcgcctgta 
aactttttcg cctgagtcgc ctgctggcag 
cggtgctcct cgtccatatt gccggttacc 
tgcattctgg caaagctgcg cgccagaaaa 
ttgttcatca gcataccctc cagttattga 
ttcagtattt ccctatatgt acggcggttt 
aaatcacaat attcaccaaa gataacgacg 
tgggtcacat gatattgtaa cgcaatgaaa 
ccttctgaag gcggcgacaa ggatagaaaa 
ctatctgttt gccatcgcgt tcgttttctt 
ttttggccac tttctttcag gcgcgctcga 
atccggccct gcgggccagg cgcttcatta 
cgtcctctgt ctattggccg gctatttcgg 
gatcatgctc tggcaggcgc cgctcagcaa 
gtcggtcttt gccgtgcatt acagcgaaaa 
aagctccgcc ctccgggaag aggaatttat 
cgccgtcgcc ggaacacctt gcgaaggaaa 
tttactgctg gaacccgaaa agggaaaaga 
ctgccgactt tccgcaacgc gttatttggc 
aacttacata atggatgatg tttttggcat 
ggcggttatc gtcttactaa ttatcgggat 
tgcggaacag gcgtttgtcc gtaccgggct 
cgctattgtg atgccaatct ttcacgaaat 
tgaagtcagc cgtgctaccg tcgacagcct 
ggtcgttgct ttcttcgtgc gtgtaaaacc 
aacgcttggc cagcgaacgc tgtcaccgga 



123 61 gatgacgatg catgagctac aggatacgcg 
12421 cgttgcggaa gatttgtcga aaaacggcct 

124 81 taaccaaacg tccaaagagc atttcaatcc 
12 541 gaaactgacg caggaaaccg aacgccgccg 
12 601 ggaagtggcg gtgcgcgaaa agaaccgcga 
12661 acaagaagcc tttatgactc tggagcagga 
12721 aaacgccaaa attgccgctt ttgaggccga 
12 781 tcttgctgag cggcagatcc aggagacgga 
12 841 gaaagttgag gccgagcgtg aagtacgtat 
12 901 aatcgccaac cagacgaaat ctatcgccat 

12 961 ggaagcgcgc gccaacgacg cgctggccga 

13 021 cacccgccag accgccgaag cggatcgcgc 
13 081 ggatgcggaa accaaagcgg tcgaactgac 
13141 agaattgcaa gccgccgcca tcatcgaact 
13 201 ggaagccgaa gcgcaacggg cgctgaatga 
13261 cagcctcaaa tttaaactag cgctcttaca 
13321 tgaaccgatg aaatccatcg acggcattaa 
13381 cgcgacggcg ggcgacgtcg ccgctggcgg 
13441 gttatctgcc gcgctcacct atcgtaccca 
13 501 gattggcatc gccggcggct cgctaaaggc 
13 561 ggatgagatt aatcgcgaag caacgataaa 
13621 tccctggcca taaggccggg gattttttta 
13 681 tatgaccagc aggccatttt gcgtgggcga 
13 741 ccttgcgcca gacaggccac tcaccaacaa 
13 801 aagcccctcc cgaggaaggg gctttaataa 
13 861 actgattgtt ctgttactga taagtttccc 
13921 agatcccctc tcacccttat tcctttactt 

13 981 agatacgcgt cgaaacaaaa tgtccgacgc 

14 041 aacgcctgat gacgcggttt tacttctcgc 
14101 tcgtggaaca accatcttcg aagttcagca 
14161 cttcgctgcc cgcgatctct tccggcttat 
14221 gaataccggc aatcagtcgt tgcggcgtat 
14281 actccagcgc gcccagcacg atcatacgct 
14341 ctttcagacg tttagtcgag gcgtcactat 
144 01 tgcgcgcgtt cgccagataa gagacgtggc 
14461 tcatgaccac tttctcgcca cgcttacgcg 
14521 cggtcatgac gccgaagccg gtatccgcgc 
14 581 gggaaaccgt tgacgtcccg agtttaccta 
14 641 aacacgcctc ctccagggta tttcccgccg 
14701 tatcgcccgc accggtaaca tcataaactt 
14761 ctttattcgg ttgcagcagc gtcattccct 
14 821 ggtcgtaatc ggcaatgagc ttcatgccgc 
14 881 tccccgcaac cgcctcgaat tcagaaaggt 
14 941 gttcaaaatc cgttcctttc ggatcgatga 
15001 aaatcatagt ctgcacgctg gtcagagcgc 
15061 cgatcgatcc cagcgcctgg ttgatacgct 
15121 agccttcttc aaaatcaaga cgaatgagct 
15181 taatcgtcgg atgcgtcggc acagaaacga 
15241 ttttgctcag cgcgcgcgcg gcgtcatcaa 
153 01 ctcccagaga cgcaatgttc atcgccacgt 
153 61 tatttacctt aaccacgggc accggcgctt 
15421 aatagcgatc cagcattaca tcacccacaa 
15481 gatttacttt cattcctgtc tcctgagaga 
15541 tcaaacggct accagccact tccgccagct 
15601 acatgtctgc gccacatgac cgggaagctc 
15661 cagtgtggtg taggctaccg tcagcgcctg 
15721 cgccagaagc tccaggatgc gcacgttatc 
15781 agcgtagcgc agtaccagat attgcgcgat 
15841 agctttaata tcaaaacgat cgcgatgctt 
15901 catttcacgc acttcagtct gcaatgtctt 
15961 gcgcaccgca tcaaactgtg aggtaagctg 
16021 caacgcctga tgttcccagg tccaggcttc 
16081 tgaagtcacc agcattccag ccgcgccaga 
16141 aatgccggag gaggtgcgcg tactgaacag 
16201 aaactgccgc ccgtcgattt cgcgttcgcc 
16261 caggaagatg agatccagat cggaactgta 
16321 accgacgacc gcaaaccccc gcccctggcg 
16381 cgcaaccatt tgcgtccacg cctgctgcac 
16441 tgtgaggtga tcgctcactt tcatcaccgg 
16501 ccgcaaaagc tgtgcctgtt taaactggcg 
16561 ttccggcacg cgcagcaaat actggcgtaa 
16621 ctgataaagc gtgccggggt cgagcagttc 
16681 gctcgctatc attggcgaag cggcgcagag 
16741 ttcgctcagc agctccagat aggtggtgcg 
16801 ccgcgatagc gtaacagcgg cgtcttcgcg 



tgaaaacttc gttcagggcg tacaaaacac 
ggagctggaa agcgtctcat taaccaactt 
aaacaatgcc tttgatgccg aaggtctgac 
tcgtgaacgt aatgaagtgg aacaggatgt 
cgcgcttgaa cgcaagctgg aaatcgagca 
gcaacaggtt aaaacccgca ccgccgaaca 
gcgccatcgt gaagcagaac agacgcgcat 
gatcgaacgt gagcaagcag tacggtccag 
taaagagatc gaacagcaac aggtgacaga 
tgccgccaaa tccgagcagc aatcgcaagc 
tgcggttcgc gcccagcaaa acgtagaaac 
caagcaggtc gctctgatcg ccgcggcgca 
cgttcgggca aaagcagaga aagaagcggc 
ggcggaagca gcgcgtaaaa aaggtctggc 
cgctatcaac gtactatctg acgaacaaac 
atcgttgcct gctgttattg agaagtctgt 
gattattcag gtcgatggcc tcaatcgcgg 
cgctaacggg ggaaacctgg cggaacaagc 
ggcgccgctg atcgattcgc tgttaaacga 
gctgaccacg ccgttggttt catcggcaac 
agagcaataa cctccccgcc atatctcctg 
tcttttttcc accttgtctg tacaaagcgt 
tccagtaacg caaaatcggc gggagaaagc 
tcgcgatgtc agcaaggggc tgaaacggga 
ggaaagggtt atgatgcacc aggtcatcat 
agcttactaa cagccaatca gaggggggag 
taggtcgaaa aaaaagcagc gtcaaccgcg 
accttcaaaa tcagcgcccg cagcgtctgt 
tctcggtctg gatctttttg atgatattgg 
ccatgacttc gccgccgttg gcccagacct 
agtcgccgcc ttttaccagc agatccggca 
cctcttcaaa agagacaacc cagtcgaccg 
gttcgagcgg attaaccgga cggctttcgc 
tgaccgcaac aatcaggcgg tcgcccagtt 
ccgcgtgcag aatatcgaaa acgccgttgg 
cgctggcgac ggcctgtctc aactcctctt 
gtccgcgcac tgcgttttcc agctcaatag 
ccactacgcc cgccgccgca ttggcgaaat 
ccagcgtcgc cgccagcacg ccgatcaccg 
cctgcgcctg cgtcggcata tgtagcggcg 
gttcggaacg cgtgaccaac agcgcggaaa 
gttcaaccag ttcgtcttcg cttttacatt 
ttggcgtcag cagcgtggcg ccgcggtaac 
gcaccggcac gcccgcctgg cgcgctaggg 
ctttggcata atcggacaat accagcgcgc 
catgcaacgg ctgcgggtcc acgccctcaa 
gctgattacg tgatagtacg cgcagtttgg 
agtcgcactt cacattgacc tccgccagcg 
tacccgtcag gccgaccaga cgggcgttcg 
tcgccgcgcc gcccggacgt tcctcaacgg 
ccggtgaaat acggcaagtg gggccatacc 
ccatgacgcc tgcacgttca aacgctggca 
ttcaaaattt gcgcgcgata atagcataat 
tgcctgcacc agcgcgcgct ctttgctaaa 
ctgcaacgcc aggtggtgca gttcatcacg 
cgcttcgtgt tcatccataa tgccgttttg 
agaccagcgc gttaatttag gtttttcatg 
aaactcaata tccgtaatac cgccttcatc 
attgccgaga tgcgcccgca ttttctcgcg 
accgtcacgc gccgtcgtca tgatagtgcg 
cgggtcgcca tataccacgc gagcgcgtac 
atgctgctga taatcggcaa acgcgtccgc 
ggggcgtaga cgcgcatcca cctcatacaa 
atgcataatg cgctgcgcca ggcgcagata 
gttggtcatg acgtccatcg gacagtcatg 
gcccagctcc catccgccca acttgccata 
ttcgtccaga tgcgctggct gaccataacg 
cacagcatca atcatcgcct ccgccagcca 
cagcgtaccg gcaatatccg ccgccgcaat 
taatgcctcc agttgttgtt cttcgtcctc 
ttcgtcgcgg taagcgtcgg tagccgtcgg 
atcaagcaac aacggataac gcgccagttg 
cataatcagg tgtttcagcg cgccgggaaa 
agtgacaatc cccgccagca acggcgttat 
ggaacagacg tcagcaagca ggtgcggcat 



16921 gaagtcagcg ataagggtca gaacctgtcg 
16981 tggcgtcgaa tcatcctcct gtagcgcatc 
17041 ttcttcctcc tgcggggtat cggcttcatc 
17101 tacattagcc atatgatccg tcagttcgcc 
17161 tccccaggcc agccgcgccc gattcagatc 
17221 attgatgctt tgcagcagat tctccagacg 
17281 cgccacgtca ttctcaggca gcaaatgcag 
17341 cgaacgcgac tgtagcgacg gctcgcgtcc 
17401 aaactcaatt tcccgaatac cgcccgcgcc 
17461 tcgcacttcg cgggcgatca tccctttcat 
17521 gatatagcgg cggaaaacga aaggccgcag 
17581 gtcgttatcg cccattagcc gcgctttcac 
17641 ctcctgatag taatcctcca gcgcggcaaa 
17701 cggtcgcagg cgcatgtcta cccgatagac 
17761 tttgatcagc cgctgcccga gacgcgtaaa 
17821 gccccgggtc tcgccatgtt ccggccaggc 
17881 cagttcgccg ccgcccagct tgcccatgcc 

17 941 cgggttacag ggggttcccc attcgcggca 
18001 gacgatgagc gtctccgcca gatggctcaa 

18 061 cgacagcgtc tgtgcccagg cgatgcgtac 
18121 acgcatcagc gaggcgtcgt cacagacacc 
18181 atgtcgccat tcatcagcct gcggcgatgc 
18241 cgctatcacg ctatccagcg caaaatcgct 
183 01 aagcgatgtc tcagtaaatc cttctggtag 
18361 taagggtgaa gagagcggcg tcatttaggg 
18421 gtttcgcctg atccggccta caagtccgca 
18481 aggcgctttc tacggttctg attatcgttt 
18541 gatggcctca ttacggaaat gttcaatttc 
18601 caatccctgc cagttttcca gccatgcctg 
18661 cagtaaaacg ctgtcgatat cgcgagtcaa 
18 721 cagcggttgt ccaaaaactt tttttaattc 
18781 gaaacgctta aaagaatcgg ccattttggc 
18841 ggctttcgtc accagccatt ccgtcaatgc 
18901 aacggctgtg acggcggaca ccgcggatgt 

18 961 acgtaagtga gcgctcgctt tacgtggaac 
19021 cactaatccc atagcatcca gcacatgttc 
19081 ctcttcatgg tactgccact gtgacaacgc 
19141 taccgtagct ttcgcggcag tccgcagaat 
19201 cccctgcgcc aggtgataac ctcgcgccgc 
19261 ttgcgacagc agttgcttcg ccagttttaa 
19321 aagctccagc tcacaaattg gttcggcaaa 
193 81 cgcaatttca atcctgctgc cgtcaacgtc 
19441 actgaacagc ggctgtacgc ttgatgccag 
19501 ctccgccgga agttgcgtca gatccagcac 
19561 tcgctggtgc agcccgcccg ttacccggcc 
19621 attttcacca cgaatacgca gccccatatc 
19681 gaaatagata ttcagcaact ggctgggcgc 
19741 atttcgcagc gcatctacgg cgtcgtgatt 
19801 catggccttg tacttatggg ttatgtcaca 
19861 attatttttg tcagtagata gtattttgcg 

19 921 ggcgtaaaag tttgacgtag cggcaaaggc 
19 981 ctttgcgtag cgacactgat gccgttacta 
2 0 041 cctgatgcca aaattacgcc tgattggact 
20101 ctctcatgct gaagagacgc gttacgtttc 
20161 tccgggagat aattatcgcc ttgtgggtac 
20221 acagagcgat gccaactatg gtcaaattaa 
20281 gttaaaagaa ctgaatacca cgccaagcct 
20341 ggtcaaaacg ttaaccgata aactcaacaa 
20401 cgacatgcag cagaaagtgg cgcaaagcga 
20461 ccagaagctg aaaaacgagc tgattgtcgc 
20521 actggatgac aaacagcgca ccattattat 
20581 gggtattggc ttgctgttag ggctggtgct 
20641 agaccgctgg atgaactaaa tcgccttctc 
20701 cgtttttaaa aggaaagtgg cgtgaagatt 
20761 ttgttagggc taccggttaa agataaagat 
20821 atgcttgatg cgggctacca gcaggtaggc 
20881 actcacgaag aatacgcgct ggcgcgtacc 
20941 ttcacctgct atgccgcgcc ggacgttacc 
21001 accattaatg ctctggcgcg cgacgatgac 
21061 cgggatctgg aggcgcgtct actgcgccat 
21121 cgcgtattgc gcgtggcgcg ttttgccgcc 
21181 gatgaaacac tgacgctaat gcgcgaaatg 
21241 ccggaacggg tatggaaaga gacggaaaat 
213 01 ttccaggtat tgcgcgactg cggcgccctg 
21361 tttggcgtac ccgcgccggc aaagtggcat 



ccgatcctca tcggctaaat gcgccagcac 
ctgccatact tcacgccacg gctctgaacg 
atcgccaatt aattcgttga atacgcggcg 
aacaagctgc ggccagttct ccgccttcat 
gtcggcaggc aacgtttgcg tctgttcgtc 
acgtagaaaa agataggcca cgcgtagttg 
cgcagcgata gcatccagcg tcggcagtaa 
gccgcggatc agctggaata cctgcacgat 
aagtttaatg ttgtctttca aaccgcggcg 
attacgtagc gactggatga cgctgaaatc 
catggcgcgt aattcacgag accaggcgtc 
catggcgtag cgttcccagt cgcgtccttg 
actcagtacc agcgggccgc tgtcgccaaa 
aaaaccatcc attgtgggct gatccagcgc 
aaactgggcg ttatcgagtt cacgacgccc 
gaaaatcaga tcgatatcag acgaaaaatt 
taaaatcagc agcggctgcg gaacgccctg 
acaggcggca tacagccagt cgcgcgcccc 
ctgttgtaaa atagtctcat cgtccaccag 
catgatgcga cgacgaaaaa gcctcagctc 
tgccaacgcc tcctgtaacc agccagcgta 
ggattccagt tcggcaagcc actccggatg 
aaatgtaagc actgacttcg cctgcgcgct 
gcgctcaaca acggtctgcc agtactgcga 
gatatccttt aaataatgcc ggatggcggc 
taccgtaagc ctgataagcg cagcgtcatc 
tccgctgtgc aaccagaacg gctgctggtt 
aatacgttgc ccggtaataa tggcgtgacg 
cgcgaccatc gcatcataat acccggccag 
acgcggcaac tggtcgcgat acttatcacc 
agcagcatga cgagaaagat gaatgtcggc 
ctgcgccttc gcgtccagaa atggctgcca 
cagtttcgcc atcgccgttt gcgtactata 
catcgtcgct tccgcctggg taagtagatc 
aatgccacca aaaagcatta aggcatggcg 
tttcgccgac tcgtcgccgc gcagccagag 
cagatccagc gaggcctcca gcccttgctc 
tgccgttggt gtattctctc gcggcgcatt 
cttactcaga ctgccctgac gcaaaccggt 
cacggcgcgc gtatcgccgc gaagcaactc 
ctcgcccgct tttacgtcgc cgagatcgag 
cagacaccat ttttcccggt aaaaatcggt 
gccgtcgggc aggttgccat ccggccagac 
gggttcgctt agcgcaacat tgtattcggg 
ggcaattttc atggtcattt catagcgccc 
atggcggcgt agccagttat caggcgtttc 
atgatgctcg ccgccgagcg tatgaagatg 
gacgataaac tttaattcga tttcctgagc 
tctgggaaga ttcttggcga acttacccgc 
ccaaattgcc atgcaacgag caatttgacg 
gacacagatg attccgattg atgtcgactg 
tcgttccact ttctctgaca ataacgacag 
aactttactt gcgcttagcg ccaccgccgt 
tgatgaactg aatacctggg tccgcagcgg 
cgtcaacgcc ggcgaggaag tcacgctctt 
agacagttct ggtcgtactg cctggatacc 
gcgtacccgc gtgccggatc tggaaaatca 
tattgatacc acgtggaatc agcgcaccgc 
cagcgtcatc aacgggctaa aagaagagaa 
gcagaaaaaa gttagcgccg cgaatctgca 
gcagtggttt atgtatggcg gcggcgtatt 
gccgcatatg atcccaagcc gtaaacgcaa 
tgcggcactg tcttatcatt agaggatgat 
tatctggtcg gtggtgcggt tcgggatgcg 
tgggtcgttg tcggcgccac gccgcaggag 
cgtgattttc ctgtgtttct ccacccgcaa 
gagcgtaaat ccggttccgg ctacacgggt 
ctggaagccg acctccagcg tcgcgatctg 
ggacagatta tcgaccctta ccacgggcgc 
gtctctccgg cgtttggcga agatcccttg 
cgttacgctc atcttagttt ccgtatcgcc 
accgcggcag gcgagctgga acatctgacg 
gcgcttacca cccgcaatcc gcaggtttac 
cgcgtcctgt ttccggaaat cgacgccctg 
ccggaaattg ataccggagt tcatacgttg 



21481 tgtcatgatg tgggcaaagg cttaacgccg aaaaacctct ggccgcgcca tcatggccac 

21541 ggcccggtgg gcgtgaaact ggtcgaacag ttatgccagc gtttgcgcgt ccccaatgac 

21601 ctgcgtgatt tagctaaact ggtcgccgcg taccacgatc tgattcacac ctttccgata 

21661 ctccagccga aaacgatcgt taagctgttt gacgccattg atgcatggcg taaaccgcag 

21721 cgcgtcgagc agattgcgct gaccagcgag gccgatgtcc gtggacgtac cggctttgaa 

21781 gcgtcggatt acccgcaggg gcgctggctg cgcgaagcct ggcaggtggc ccaagcggta 

21841 ccaacgaaag aggtggtgga ggccggattt aagggcattg agattcgcga ggagctgacg 

21901 aagcgacgaa ttgcagcggt cgccaactgg aaagagaagc gctgcccgaa ccccgccagc 

21961 taaacgccat ccggcacgat aaattgcctg atggcgctgc gcttatcaga ccgacaaaac 

22 021 tgttaggccg gacaaggcgg tacgccgcca tccggcacgg tcaatcatca gaagaagaca 

22081 acgtaaacgg cagccgccac cacaaagcgg taaatcgcaa acggaataaa cgagatacgc 

22141 ttaatcagtt gcaggaaggt cttgatggcg atcagcgcca ccacaaacgc cgtcacaaag 

22201 cccaccgcga acattggaat atccgctgcg gtcaggaatg accaactttt gtagagatcc 

22261 agaaccgttg cgcccatcat catcggcaca gccagtaaga acgagaactc ggaggcggcg 

22321 taacggctga cgcccatcag catcccaccg gaaatggtcg ctccggaacg cgagaagccc 

22381 ggccacagcg ccagacactg gaaacagcca atcataaacg cctgacgata cgtcatatca 

22441 tccagccccg gcgcgcgcgg ttctttcggc ttcaggcact cggcggcaat cagcaacaga 

22501 ccgcctacca ccagcgcata catcacgtta atcgggttaa atagcgactt gatcgtgtca 

22 561 tgaaagacta accccagcac caccgccgga atcatgccca gcaggatgtg aatcaacgtt 
22621 aatcgacctt tactttcacc ttcacgctgt agcgggcggc caaagtgaat accgatgaga 
22681 ccaaacaacc gccgccagaa catcaccacg accgccagaa tagatccaag ttgaatcacc 
22741 acttcgaatg tcttggccgt atcgccttca aaccccagca gatgacccac aataatcata 
22801 tggcccgtgc tggataccgg caaaaactcc gtcaatcctt cgaccacacc caaaattgcc 
22861 gctatcagca gcgagtgcat atcgctcatc aataaacccc taaaatgaaa aacactgcaa 
22921 aaatggatct cgcgttaaga ccccatatat aaccgtttgg tttaaaaaat ataaaattat 
22981 ttatttttat ttcagattat tgccacgctc aataattacc cctacgttcg ccgcgcgcgc 

23 041 gacggcgcta ggcttgctca gtttgatgcg aacccacgga gaattgaatc ggctaagcag 
23101 tagatccgcc acctcttccg ccacacgctc gaccagagca aaacgcccgc cttcaacatg 
23161 atttatcacc gtgtcggcga tatccgcgta acttagacaa tctgcgacat catcgctttt 
23221 cgccgacttg cggttatccc atgccatttc gatatcgaac accagttttt gctcgatagt 
23281 ctgttcccag tcgtaaacac cgatagtggt gattaccgaa agttgctcta taaatacaat 
23341 atccatcacg acctgcctgc tttttggcta acccggatac cacttccggc gaaatgtgcg 
23401 tattatccac agaaatagta aataaaacga cactttcaat acggaacagc ttatgagtgc 
23461 aatcgcgcct ggaatgatcc tcttcgcgta cctctgcggc tcaatttcca gtgccattct 
23521 ggtttgccgc atcgccgggc tgcccgatcc gcgagaaagc ggctccggca acccgggcgc 
23581 gacgaacgta ttacgaatcg gtggcaaggg agcggctgtc gcggtactta tttttgacat 
23 641 ccttaaaggc atgttgcccg tctggggcgc gtatgcgtta ggcgttaccc ctttctggct 
23 701 ggggcttatc gctatcgccg cctgtctggg acatatctgg ccggtctttt ttggctttaa 
23761 aggcgggaaa ggcgtagcaa ccgcgtttgg cgccattgcg cccatcggct gggatttaac 
23821 cggcgtcatg gcaggcacct ggctgctgac ggtcctgtta agcggttatt catcgttagg 
23 881 ggcgattgtc agcgccttga ttgcgccgtt ttacgtctgg tggtttaaac cgcagttcac 

23 941 tttcccggtg tcgatgctgt catgtctcat tttgctgcgc catcatgaca acatccagcg 
24001 tctgtggcgt cgccaggaga cgaaaatctg gacgaagctg aaaaagaaac gccagaaaga 
24061 ttgagctgga actgcgtctg gaagagggcc tcaaccgtct ggggatcggc ccacaagggt 
24121 tgaccggcaa tagctcggtg ataggcgtac atatcgaatc cgccgcgcgt cacccttcca 
24181 ccattggcgt ggttaggcgc gattttcggc ctgattttcc tggtgctgct gatcgtctcc 
24241 aggctgttgt ggatgcccat cgttttgctg taaatccgtt ggggcggcat gatgtcgccc 
24301 cctttttccg cttttacgcc gccggcagct cggccagcgg ccagcgcgga cgtaccgtta 
24361 cgccaagatc cgccgtaacg cccgccttaa accgcaccat tccggcatag gcgatcatcg 
24421 ccccgttgtc ggtacaaaat tccgggcgcg catagaacac ttcgccgcgg cgtttttgca 
24481 tcatttcggc aagcttcgca cgcagcgtgc ggttagcgct gacgccgccc gccatgacaa 

24 541 gacgcttaaa accggtgctt tccagcgcgc gcttgcactt gatcatcagc gtatccacga 
24601 ccgcatcttc aaaagcgcgc gcgatatcag cgcgagtttg ttcgtcgtcg ccattactac 
24 661 gaatggtgtt agcggcaaag gttttcagac cggaaaaact aaaatccagc cccgggcgat 
24721 cggtcatcgg gcgcggaaag acaaaacgcc ccgccgtccc ctgcgacgcc attttcgaca 
24781 gcatcgggcc gccaggataa tccagcccca acaatttggc ggttttatca aacgcttcac 
24841 cggcggcatc gtcaatcgac tctcccagca gttcgtactg accgattccg gtcacgctaa 
24901 tgagctgcgt atgtccgccg gagaccagca gcgccacaaa cgggaaatcc ggagggttat 
24961 cttccagcat tggcgccagc agatgacctt ccatatggtg tacaggaatg gctggcacat 
25021 tccaggcaaa tgccagcgaa cgcccgacgg ttgcgccgac cagcagcgcg ccgaccaagc 
25081 ccgggcctgc ggtataggcc accgcgtcga tatcgctcgc cgtcagagcg gcttctttta 
25141 atgccgcctg aatcagcggc acggttttac gcacatgatc gcgggaagcc agttcaggca 
25201 ctacgccgcc gtaatcagca tgtaatttca cctgactata caattggttg gctaacagac 
25261 cttttttgtc gtcgtaaata gcgatgccgg tttcatcgca agatgtttca atacccagta 
25321 cacgcatgac ttgttttacc tcgctctaat accgcgcagt gtaggtcgaa tgcgggtgga 
25381 tgtataccct cagtcccgac ttcgtgtata ctccctcccc ttataaaagt ccctttcaaa 
25441 aaaggccgcg gtgctttaca aagcagcagc aattgcagta aaattccgca ccattttgaa 
25501 ataagctggc gttgatgcca gcggcaaacc gaattaatca aaggtgagag gcacatgccg 
25561 gtaattaaag tacgtgaaaa cgagccgttc gacgtagctc tgcgtcgctt caagcgttcc 
25621 tgcgaaaaag caggtgttct ggcggaagtt cgtcgtcgtg agttctatga aaaaccgacg 
25681 accgaacgta agcgcgctaa agcttctgca gtgaaacgtc acgcgaagaa actggctcgc 
25741 gaaaacgcac gccgtactcg tctgtactaa tcttttgaga gcgggctgct ctcaattcag 
25801 atcgagttgt agttgtaagg ccgtgcttcc gaaaggaatg cgcggcttgt tttcgtttat 
25861 gcattagcat atacacaaaa tcattcatgc tacgtccagg cggcaagaga gcaagtcccc 
25921 ggcgcttacg caagtcagcg acaggggtga gcaaacgtag ccaacactac ggcagcctga 



26 041 cctgctggcg agaaccgata tcgtcgatct gatcgacgtg cgcgtaaaac tcaagaaaca 

26101 gggcaagaac tatcacgcgt gttgtccatt ccataatgag aaaacccctt ctttcaccgt 

26161 aaacggtgaa aaacagtttt atcactgctt tggatgcggc gcgcatggca atgcgatcga 

26221 ctttttgatg aattacgaca agctcgaatt tgtcgaaacc gtcgaagaat tagcggccat 

26281 gcataacctg gaaattccct atgaagcagg caccgggctt agccagatag agcgccatca 

26341 acggcaaaac ctctatcagt tgatgaatgg tctgaatgac ttttatcagc agtcgcttac 

264 01 ccatcctgcg gcaaaacctg cgcgtgacta tctgcaaaag cgcggtctga gcgctgaaat 

26461 tattcagcgt ttcgccattg gcttcgcgcc gcctggttgg gataacgcgt taaagcgctt 

26521 cggtaataac agcgataaca aggcattgtt gctggatgcc ggaatgctgg tcaataacga 

26581 gcagggcagc acttacgatc gtttccgtaa tcgggtcatg ttccctattc gggacaaacg 

26641 cggcagggtg attggttttg gcggtcgagt tctggggaac gacacgccga aataccttaa 

26701 ctctccggaa acggacattt tccataaagg ccgccagcta tatggtcttt atgaggctca 

26761 gcaatatagt gctgaaccgc aacgcttgct tgtggtcgaa ggttatatgg atgtcgtcgc 

26821 actagcgcaa tacgacatta actatgcggt cgcctcgctg ggtacctcaa ccacggcaga 

26881 ccatatgcat atgttattcc gggcgacgaa caacgtaatt tgctgttacg acggcgaccg 

26941 ggctggccgt gatgccgcct ggagagcgct ggaaacagca atgccttata tgaccgacgg 

27001 tcggcaggta cgctttatgt ttttacctga cggcgaagac ccggatacgc tggtgcgtaa 

27061 agaaggcaag gcggcttttg aagcgcggat ggagcaggcg cagccgctct ctacgtttct 

27121 gtttaatagc ctcctgccgc aggtggattt aagctcgccg gatggcagca cgcagttagc 

27181 cgcgctggcg ctgccgctca ttaatcaggt gcctggcgac acgcaccgta ttcagctgcg 

27241 ccagacgttg gggctgaagt taggcatttt cgatgatagt cagcttgatc gtttagtgcc 

27301 aaaacaggcg gaaagcggcg tttcccgccc ggctccgcag ctaaaacgca cgaccatgcg 

27361 tatactgata ggattactgg tgcaaaatcc ggatctcgcg ccgttagtgc cgcccttaga 

27421 cgcgctggat cagaataagc tgcctggact tggcttattt aaagaattgg tcaaaacttg 

274 81 tttggctcag ccaggtctta ctaccggaca acttctggaa ctctaccgtg gcacaaatga 

27541 tgctgcgacc cttgaaaaat tatcgatgtg ggacgatata gcagataagg cgattgccga 

27601 aaagaccttt accgactcac tcaaccatat gtttgattcg ctgctgcaac tgcgacaaga 

27661 agagctgatc gctcgcgatc gcactcacgg tttaagcagc gaagaacgcc gagagctctg 

27721 gacgttaaac caggagctgg ccagaaaatg aatttaacgg cttaaatgcc gcatatcgtt 

27781 cgggaagccc ccgacagccg cagtgagagg cagcggccaa aatataagta tgccctcgct 

27841 ttaaatgtcg acagctatac cgtcgacacc aatcaaacga ataagtgtgg ataccgtctt 

27901 atggagcaaa acccgcagtc acagctgaaa cttcttgtca cccgtggtaa ggagcaaggc 

27961 tatctgacct atgctgaggt caatgaccat ctgccggaag atatcgtcga ttcagatcaa 

28021 attgaagata tcatccaaat gatcaacgac atgggtattc aggtaatgga agaagcgcct 

28 081 gatgccgatg atctgctgct ggctgaaaat accaccagca ccgatgaaga tgcggaagaa 

28141 gctgctgcac aagttctgtc cagtgttgag tctgaaatcg gtcgtacgac tgacccggta 

28201 cgcatgtata tgcgtgaaat gggcactgtt gaactgttga cccgggaagg cgaaatcgac 

28261 atcgctaaac gtatcgaaga cgggatcaac caggttcaat gctccgttgc cgaatacccg 

28321 gaagccatta cctatctgct ggaacagtac gatcgcgttg aggctgaaga ggctcgtttg 

283 81 tccgatctta tcaccggctt tgtcgatccg aacgcggaag aagagatggc gccgaccgca 

28441 actcacgtcg gttctgaact ctcccaggag gacctggatg atgacgaaga cgaagatgaa 

28501 gaagacggcg acgatgacgc cgccgatgac gacaacagca ttgaccctga actggcacgc 

28561 gaaaaattcg ctgaactgcg cgcgcaatac gtcgttacgc gcgacaccat caaagcgaaa 

28 621 ggccgcagcc atgctgccgc gcaggaagag attctgaagc tgtctgaagt gttcaaacag 

28681 ttccgtctgg taccgaagca attcgactat ctggtcaaca gtatgcgcgt gatgatggat 

28741 cgcgtgcgta ctcaggaacg tctgatcatg aagctctgcg tcgagcagtg caaaatgccg 

28801 aagaagaact ttatcacgct gtttaccggt aacgaaacca gcgaaacctg gttcaatgcc 

28861 gctatcgcga tgaacaaacc gtggtcggaa aaactgcacg atgtcgcgga agaagtgcaa 

28921 cgctgcctgc aaaaactgcg gcagatagaa gaagagaccg gtctgaccat cgaacaggtg 

28 981 aaagacatca accgtcgcat gtccatcggg gaagcgaaag cccgccgtgc gaaaaaagag 

29041 atggttgaag cgaacttgcg tctggttatt tctatcgcca agaaatacac caaccgaggt 

29101 ctgcagttcc tcgatctgat tcaggaaggc aacatcggtc tgatgaaagc ggtagataag 

29161 ttcgaatacc gtcgtggtta caagttctcc acctacgcta cctggtggat tcgtcaggcg 

29221 atcacccgct ctatcgccga ccaggcgcgc accatccgta ttccggtgca tatgattgag 

29281 accatcaaca agctcaaccg tatttctcgc cagatgctgc aagagatggg ccgcgagcca 

29341 acgccggaag agctggctga acggatgctg atgccggaag ataaaattcg taaggtgctg 

294 01 aaaatcgcca aagagcctat ctccatggaa acgccgatcg gcgacgatga agattcgcat 

294 61 ctgggtgatt tcatcgagga tactaccctc gagctgccgc tggactctgc caccaccgag 

29521 agcctgcgcg ccgccactca cgacgttttg gctggcctga ccgctcgtga agcgaaagtc 

29581 ctgcgtatgc gtttcggtat cgatatgaac accgaccaca cgctggaaga agtgggtaaa 

29641 cagttcgacg ttacccgcga acgtatccgt cagatcgaag cgaaggcgct gcgtaaactg 

29701 cgccacccta gccgttctga agtgctgcgc agcttcctcg acgattaatt cgccgtacac 

29761 gtataaacgc cgccgcaagg cggcgttttt ttatcaggtc atgcgcgagc gttctatttg 

29821 gcctgcagaa tctctacaca acgcgagtat tcgcgccctc attccccatt gctatagccc 

29881 acgcataatg agcgcttgat ccagctcgcg ataggcctcg accagttttt ccgttttaat 

29941 tcggtttaag ccgctgggat tcggcaacac ccacaccatc gtcgcgccaa tggcgatctt 

3 0001 ttgtttaccc caggcgatac cgcgctggct gaatccctgt tcaaaagcct gtttaccaag 

30061 caccgccagc gccgcgggct ggtagtcctc tatcttttca atcaggttgc gtccgccgct 

3 0121 acgtaattca tgcaacttca cctcagtcgc ttgtaccgtc ggtcggtcga cgagtttcgt 

3 0181 taccccgcag cgaaaatcca gtaatttttc cgcctcctcc ggtttcaact gtcgatcggt 

3 0241 gaaaccggcc aaatgaataa ctttccaaaa acgattcgcg ggatgcgcaa acggaaagcc 

3 0301 ggtattcgcc gaggagagtc ccggattgat gccgcaaaaa accacccgta gccctggcgc 

30361 cagtatgtcc ttaaccatta ttactcctga gcaatacaac gttctttaag tataacgggt 

3 0421 tgaaaacaca ttgtttataa aaacagcacc cgcacggtta cggctggatt acagcgtaaa 

3 0481 gttacattat aatccaccgc cacggcccct tagctcagtg gttagagcag gcgactcata 



3 0601 taattaagcc actctaaaga gtggcttttt tgtttctgac agggctcgcc ccataccgct 
30661 atttacgatg ccaataggct gccgcacgta ccaggtgtgg atcaaacccc ttttcaaagc 
30721 actgacttaa acgttttacc gttttgcctt cgccagtaat ccagatgaaa tagtctgatt 
3 0781 ctggtattgc cagctgcgac aggcgcgttt gcattgcctg ttcatcgccg ccaacaacat 
3 0841 attccacagt aatatccgtc aaatgggcga gataatcgcg atatgcggca tcctgaatgc 
3 0901 tcaccagcgc ggttaccgca gggcgcgcag gcagacggct aagcgattcc agacgacgac 
3 0961 gtagcgcagg cataccggac tcatcgcaga cataaacctg acaagcataa tcttccggca 
31021 ccaccagcga accgcgcggc ccgccaatcg tcagtgtatc gccttcacgg gcttccattg 
31081 cccaacggct ggctacgccg ccatcgtgga taaagaaatc cagcgccagc tcgcgatgcg 
31141 cctcgtcata cagcggcgtg taatccctgg agaccggacg aacgccctcc ccccagataa 
31201 tgccttcctc agtgactgtc gggggcgtaa agcgacagcc tggctcaggg aaaaaaactt 
31261 tcgtgtgatc gtcaaagccc agggaggtga aaccgtccag cgcctcgccg ccaagtacga 
31321 tccgctgaaa tcctgcgcta atacgttcta cccgcagaac ggtcagctcg cgaaaacgca 
313 81 gttcattacg aacacgctgt ggatagcgtg cggatgatgt cgtcattttt tgccttcgtg 
31441 aagtaatacg atatatctaa attaaagttt taaatgataa tgattgttaa tcagtaaaaa 
31501 tgcaactgtt ttttgatagt gttctggcaa cgcgtagcta actataacct taagataaaa 
31561 ccttataaat taatagatta tagcaaaaat ggcttttacc cttgctaaaa cccatcattt 
31621 agatataaat tagatatatc taaataagca ggagacaatg atgcaaaatc aacatgaagg 
31681 gtgttgcaaa aaccaggatc ataagcacga cggctgctgt aaagatcgag aacatcagca 
31741 tgaaggctgc catagcgcgc atcagcatga gaacgccagt tgcggcggcg aacatcgtca 
318 01 cggacacggc tgtggtcgtc atggacaggg cggtggtcgg cgtcagcgat tttttggcca 
31861 cggggaactt cggctggtca ttcttgatat cctgacccgg gacgccagcc acggctatga 
31921 actgattaaa gcgatagaaa acctgacggg gggcggctat acgccaagcg ctggcgtgat 
31981 ctaccctacg ctggattttt tacaggatca gcaatttatc acgattagcg acgaagaagg 
3 2041 cgggcggaaa aaaatcgcga ttaccgcgaa cggcgcgcaa tggcttgatg aaaatcgcga 
32101 acatctgacg catattcagg cgcggctaaa agcccgttgt gtgggcatgg agttacgtaa 
32161 aaatcctcag atgaagcggg cgctggataa cttcaaggcc gtgctggatc tgcggataaa 
32221 ccacagcgat atcaacgacg cgcaaatcaa acgcattatc ggcgtgattg atcgcgcggc 
32281 gctggaaatc gccgaactgg attaagcggg ctgcgtgtcc tcttcgcgga cgcggaacac 
3 2341 gttaaccagc tcttttaaat gtaacgcctg ttcgttcagc gacgctgcgg cggcaacaga 
3 24 01 ctcttccaca aggcaggagt tttgttgcgt ggcggcgtca atcaggccaa tcgcgctgtt 
32461 aatctgcgaa ataccgtcag tttgctcgcg gctggcctgc ccaatctcac gtaatatcac 
32521 atccatctct tcgacgttgt ccaccatgcc attaatcagg gcgctggctt tctccaccag 
32581 gtgcatccct tcctgagtct gactggttga atcttcaatc aaattacgga tttcactggc 
3 2641 cgacgaggcg ctcttttgcg ccaactggcg aacctctccg gcgacaacgg caaaaccgcg 
32701 cccatgttcg cccgcgcgcg ccgcttcaac cgccgcgttc agcgccagaa tattggtctg 
32761 aaaggcaatg gaatcaatga tattgatgat atccgacata cgatttgccg tatcgttaat 
32821 gacgcgcatt ttctgcgtca cttgattcat catctcccca ttgtttttca ctacgctggc 
32881 ggcgccagca gagagtttgg tcgcttcact ggtatgatcg gctgtgtttt taaccgtggc 
32941 ggtaatctgt tccatcgacg ccgccgtttc ttcaaccgag ctggcctgct cttccgtacg 
33001 cgccgccaaa tcctggttac cggcgacaat ttgcgccgcc gccgtggaga tactctccga 
33061 accgttttgc acttcctgta cgatatccag cagacgcgtt ttcatcgcca ttaacgcttg 
3 3121 cagtagtacg cctgtttcat ctttatagtc ggtggtgata tggcgagtca gatcgccatc 
3 3181 ggcaatcgcc tcggcaaagc gtaccgcgtc atcaagcggt cgggtaatag aacgcacaat 
33241 ataccatcct attacgcctc cggcggcgat gcttatcagc gccaaagtga ttaacaacgt 
33301 tcgattattt ttaaaatcct ctttgacctg cacgctcgct tcatgcatca gcgcgtcctg 
33361 aacagcgata agttcctgga ctttgtcctt atagactttt tgcacctgca ccgttctggt 
33421 catcatctcc tgaatggccg cctgacgatt attgctttga atatctttca aaatacggaa 
33481 tctggactcc aggtattgct ggcgcgcttc acggatttca ttaatgattt tctgtgaatc 
3 3541 cgcatcgtga ctattttccc tggaaagctc atccagtaac gccgaaatgc gctggcttat 
33601 ctcactgagt tctttctgcg agctctggct ccagcgcccc tcttcatcca gtaacatgag 
33661 ctgctgcgcg atgatgaaat cattaaaatt atcgattaac agattggctt ttaccgtggt 
3 3721 gggataatca ttggtaataa tgtcctgcat acccgtatta gcccgatcaa ggctaaacaa 
3 3781 agacagagcg gaactcacca ccatgagaac aatgaataag ccaaaggcca taaataattt 
33841 tgaacgtatt ttaatgttat gcaaaaacat attttctccc tgggatcgca tatcctcata 
33901 caggaagatt tatcggcaat aatgttacta actttatgat attgatcgct ttttatttcg 

33 961 gaacattatt agtaattaat atttattgtt cacagaaaga tgaaccaaaa gtgacataaa 
34021 ttggcactaa taatgaaaga aatacgctaa aaggttaacc atttcttatt tatcaactga 

34 081 gtttatacct attaataggt agacaaggga gaaggaataa atatcacatt atttttaaca 
34141 tcacaggcca ctggtactct ctatgatggc aggcaccgcc ttctatcaga gcacatccgc 
34201 ccggtaagct tgttgctacc gggcggatgt cattaccgtt gctacctaca aataaactta 
34261 atgcagtacc gtgaccgcat cctccagccg gctggcacgg tgttttacca tcgcggagac 
34321 ttgtgcgctc tcttccacca gcgccgcatt cttctgggtt atgcggttca actcgtccac 
34381 ggcgcgagtc aggctggaaa gcccatctgt ctgttcctgc gtcgactggc tgatccgtgc 
34441 gataagcagg gtgacatttt gcacctgggc tacaatgtca tccatggtac ggcctgcggc 
34501 gtgaacctgc tcggagcctg actgcacctt tgttgcgctg gcatcaatta atttacgaat 
34561 atcgttcgcc gcgttagcgc tgcggctggc aagatggcgt acctcgccag caaccacggc 
34621 aaaccctttc ccctgctcgc ccgctctcgc cgcttctacc gccgcattca gcgccaggat 
34681 attcgtctga aaagcgatat cgttaattag cgtggtgatc gtcccgatac gttgcgtact 
34741 gtgagcgata tcatccatcg ttttaatcac cgtatccatc gcctcacctc cctgagtcgc 
34801 cgcgctactg gccgccatgg aaagcttatc cgcagcggaa gccgtctcgg aattgagctt 
34861 cacggactcc gccatctggt tcatggtcgt taccgtttcc tgaacattct ccacggtctg 
34921 acgggtgtgt tcgttcagat cattgttacc cttcgccagc ctttcactgc cgtttctgac 
34981 gctggacacc tgacttgata cgtcattgat cagccaacgg cacatcaagc caagctgccc 
3 5041 cacggccctc agcgtcagcc ccaactcatc gctacgatta aggtgttgta cgctgttgcg 



3 5161 ccattcaaat agcgccgtac ctgccagcat 
3 5221 tgaggcatcc gtaccgaaca gcgccaacgc 
35281 acgcactcgc cagcgaacag gcatcgcggg 
35341 caggccttta tgaatacgtt tactacaccg 
35401 gacggcggca atctcatcat ccgtggcgcg 
35461 cccttcacgt atcatcggta ccgcgttggc 
35521 ccggtttttc acaatgccgc tccacggttc 
35581 gaaggcagct ttcggcatat ccggatgacg 
3 5641 gtttaactga tagccgctca cctggacaaa 
35701 caggtcggtc gtagacatca gagtggtatc 
35761 gtagggatga gaagacatga tagcgtcctg 
35821 cagatgttat ttcggcgcta atctatttat 
35881 atttgcgatt aatccttaat atttgtacga 
35941 tatgaaattg tttagcgtgg acaacctttt 
36001 ctcacgccgc cgctaacgca acacaccgta 
36061 tccaattgtt aacgtataac attaaatgtt 
36121 ccgattttca ctatgggctt agacccccgc 
3 6181 gtgatacacg gccctctgga gctcattttg 
36241 gcctgtagcg cgcacgcact gaatctcatc 
3 63 01 aaagcactaa accgagaggt cattgactac 
36361 gaataccgga aatctgttac cgccggcggg 
36421 agtttgaata cgcttgtcga cacccagggg 
36481 ggcatcttta acgtggggca ccgtaatcct 
36541 gcaaaacaac ctctccacag ccaggagtta 
36601 acgctggcgg cgctaacacc ggggaaactc 
36661 gaatccgtcg aagcggcgct aaaactggca 
3 6721 acctttatcg ccaccagcgg cgcatttcac 
36781 gccaaatcca ccttccgcag accctttatg 
3 6841 tttggcaata tcgacgcgat gagcatggca 
3 6901 atagcagccg tgattctgga gcctattcag 
3 6961 ggatacctga cagaggtacg taagctctgt 
37021 gaagtacaaa ccggcatggg gcgtaccggc 
37081 cagcctgata ttctgtgtct ggcgaaagcc 
37141 accatcgcga ctgaggaggt gttttcggtt 
37201 acttttggcg gtaacccgct ggcttgtgct 
37261 gaacaaaacc tcccggccca ggcggaacaa 
37321 caacttgcgc gtgaatatcc caatctggta 
3 7381 gccattgaat ttgtcgataa cgaaacgggc 
3 7441 cgcgtgctgg tcgctggtac gctgaataat 
3 7501 acgctaacca ttgaactgtg cgaacaggta 
3 7561 atgcaggtga gcgttgaaga ggtttaaaaa 
37621 ctgttttccc cgggtcgcgg cctctttttt 
37681 ttccctttta cctcgcgacg gctacagtag 
37741 acatactgga tacgcttatg agctacccgt 
37801 ctactctcag aaaccgtgtg ctgatgggat 
37861 atggcgctga gcgcctggcg gcattttatg 
37921 tcgtcaccgg cggtattgcg cccgttccct 
37981 tgaacgatgc cagccagtta aagcctcacc 
38041 gcggtaaaat cgcgctgcaa attctgcaca 
38101 tcgcgccgtc ggcaattcag gcgccaatca 
38161 atgaaatctt gcagttaatc gacgacttcg 
3 8221 gctacgacgg cgtagaggtg atgggatcag 
3 8281 ggcgaactaa ccatcgcgat gacgaatggg 
38341 cggttgaggt agtacgcgcg gtacgccagc 
38401 gcctgtcgat gctcgatctg gtggaaaatg 
38461 cgcaagccat tgaagccgca ggcgcaagcc 
38521 cgcgaatccc gaccatcgcc acgccagtac 
38581 aactcaaagg tcatgtgtcg gttccgctga 
38641 tcgccgagac gatcctgacg cgcggcgatg 
3 8 701 ttgccgatgc tgaattcctg actaaagcgc 
38761 gtatcggctg taatcaggcc tgtctggatc 
3 8821 tggtgaccca cgcgcctgtc acgaaaccca 
3 8 881 gaatctggcc gttgtcggcg caggcccggc 
3 8 941 gcgcggccat catgtcacgc tgtttgacgc 
3 9001 cgccaggcag atcccgggta aagaagagtt 
39061 gatcgatgtt actggcgtta cgctgaaact 
39121 gccgtttgac gaagcgatcc tcgcctgtgg 
39181 tatcgatcat ccaaaagtat tgacctacct 
3 9241 taagcgagtg gcgatcatcg gctgcggcgg 
3 9301 ccagcacggc gaatccacca gccaaaatat 
39361 taccagcctg caacaggcag gcggtctgcg 
3 9421 acggcaaatc gtcatgctgc aacgcaaagc 
39481 caccggctgg atccatcgcg cgacgttact 
3 9541 cagttactag aagatcgacg acgacggatt 
3 9601 gctggaagtg gatcatgtgg tgatctgcgc 



cgccaacgcg cccaacaaca acgcctgcca 
cagcattacg gccattagcc ccataatgct 
cagtttgccc agcaagccct gacgaaccac 
cccttcattt agcgcctgat ataaaggctc 
ggtacggatc gacatatatc ccgtcacacg 
ccgcacccaa taatgatcgc cgtttttacg 
gccctgtttt agggtgtacc acatatctgc 
caccagatta tgtggccgcg ccagtaactc 
agtgtcattg gcgtgagtga tatagctttc 
atcatccagc ggggtattta gctggctgac 
tgcaggttat ctggatgtta atttttcgct 
ctttagttgt taaaattgct ctggatcgca 
ttttcacctt atcctgcgcc ttattttcat 
tctttaaaat ctgccctggc tcaccttttt 
aaccgtaaaa caagatctgc tcaaaatgca 
gtgtaaatgt gattattcct ggtgtttatc 
taatccctgc aatacttaat tcagtatcat 
aacaggttac cttccagcgc atcggctttg 
gagaagcgaa cgctaaacca tgaggaaatg 
tttaaagagc atgtaaatcc aggatttctg 
gattacggag ccgtagagtg gcaagcgggc 
caggagttta tcgattgtct tggggggttt 
gttgtggtat ccgccgtcca gaatcaactc 
cttgacccct tgcgggcgat gctggcaaaa 
aagtacagct ttttctgtaa cagcggcacc 
aaagcgtatc agtcgccgcg cggcaagttt 
ggcaaatcat tgggcgcgct ctccgccacg 
cctttactgc cgggcttccg ccatgtgccg 
tttagcgaag gcaaaaaaac gggcgacgag 
ggtgaaggcg gcgtgatcct gccgccgcag 
gatgaattcg gcgcgctgat gattctggat 
aagatgtttg cctgcgagca cgaaaatgtg 
ctgggcggcg gcgtgatgcc aattggcgcc 
ctgttcgaca atcccttcct gcataccacc 
gccgcgctgg cgaccattaa cgtcctgctg 
aaaggcgata cgctcctgga tggttttcga 
cacgaggcgc gcggcaaagg tatgttgatg 
taccgttttg ccagtgagat gttccgtcaa 
gcgaaaacaa ttcgtatcga gccaccgctc 
ttgaaatcag cgcgtaatgc gctggcggca 
cgatgccgga tggcgctgtg cttatccggc 
gaatcccatc acaatcacca cattcccctt 
taactcatcc gaccacataa caataatttt 
cgctgttcgc cccgctcgat ctgggcttta 
cgatgcacac gggtctggaa gaacatcctg 
ccgagcgcgc gcgacacggc gtagcgttaa 
ccggggtcgt gatgaccggc ggcgcgatgc 
gcgtggtgac cgatgccgta catgcgcaag 
ccggacgtta cagctatcag ccgcacctgg 
accgctttat gccacatgaa ctgacgcatg 
cacattgcgc gcagctggcg cgggaagcag 
agggctatct gattaatgaa tttctcacgc 
gcggcgacta taccagtcgt atgcgcttcg 
gggtagggaa cgactttatt attatctatc 
gcggcacgtt cgacgaaacg gtacaactgg 
taattaatac cggcattggc tggcatgagg 
cgcgtggcgc ctttagctgg gtgacacgga 
tcgcgaccaa tcgcattaac gatccgcagg 
ccgatatggt gtcgatggcg cgtcccttcc 
aatccggacg cgcagatgag atcaatacct 
ggatcttcat cggcaaagtg acctcctgtc 
catgccgata acgccggcca tacgcaaaaa 
ggggctggct ttcgcgatta acgccgcgtc 
ccagagtgaa attggcggtc agtttactat 
ttacgaaacg ctgcgctact accgtcgaat 
gaaccaacgg gtgaacgcag aggatcttca 
aatagtaccg cgccgcccgc cgatagacgg 
ggaggtattg cgcgataaag cgccggttgg 
gatcggtttt gacacggcca tgtatctgag 
tgctgaattt tgtacggaat ggggaattga 
cccggaaggc ccgcgcctgg cacgtagtcc 
cagcaagccg ggcgaagggt taggtaaaac 
ggcgcgcggc gtgaagatga tcccggcggt 
acatctcttg atcggcggcg aaccgcagtt 
cggacaggaa ccccgccgtg aactggcgga 



3 9721 actggatgcc cgacgggcga ttgcccaggg 
39781 ttgcctgatg gcgctgcgct tatcgggcct 
3 9841 tgatgcttga gtgccttatc gacggcgtcc 
3 9901 attgttggtt gctatcgtcg cgcaattacc 

3 9961 cagatggcgg ttcgccacaa tatacagttc 
40021 atggaacatc tcccaggcga tattatccgt 
40081 gcagaacacc gcgttaaaac ggaacggctc 

4 0141 ttcgcagcgt tcgaacgctt ccggcaggtt 
4 0201 cgccatcggc gattcatcga caaataccac 
40261 caggccaatc accccattgc cgcagccgag 
40321 caaatgctgc ataaagaagc gcgcgccgat 
40381 gtggttgtga atcgtccagc ctgtatcttc 
4 0441 ggccagttgc ggatgactga aggtacagtt 
4 0501 cgtcgtggtt gggcccagca ctttttcaaa 
40561 cgctttcgcg ccggcgataa tacgcgtttg 
40621 ctgctgttcc agcaacgcca gtgttttcgg 
40681 cgggtagtca gcggtactgt cgagaaacgt 
40741 taaattctct cgcgtaccca gttcgcttaa 
4 0801 ctccgccagc gcacagctta gcgcgccaaa 
40861 aatttccgtc tcatccaact gttgcagcag 
4 0921 cgggttaaca tcatccgttt gcggaaaacg 
40981 tacgtggctc attaggcctc ctgaatggta 
41041 gtgagtatac actttttatc ggcaacatgg 
41101 ggggtatccg gaacatctcc ttgcccaggt 
41161 ggcggtgctg gaaaaacgtt atcccggcgc 
41221 tcactatact caggaactga aaagtcagtt 
41281 gatgtatgac agcaagatcc atgtgctgaa 
41341 gcgcgttcag ggcggcaagc tcaaggccaa 
414 01 caacgccccg gagccattct tacgaatgat 
414 61 gaaagatcat aacaaagcgt tttatcagct 
41521 actggaattt gatacgcgcc tgtggctgac 
41581 gaaaatgccc cttcccccgt atctttttaa 
41641 tttcgctcat tgcctgccgc cacctcaagg 
41701 accgccaacg gaaccgcgca acaaccatgc 
41761 tctgttttac acgccgggcg ttaacagtgg 
41821 cgcttttcta ttccaactgg cttatcgtca 
41881 ttcagaccgt tcccgcccgc aatgtcgggc 
41941 attttacccg gcggattaat actgccgccg 

42 001 tgttagtcag cggcgataac ggcaaaaaag 
42061 cgctgatagc gaaaggtgtg ccggaagcgg 
42121 cgctggactc cgtggttcgc gcccggaaag 
42181 cgcaagcatt tcataatcaa cgggcgatct 
42241 tcggcgttaa cgcgccggat ctgaataaaa 
42301 agctggcgcg ggttagcgca gtgctggatg 
42361 tgggcgctgg cgtcactatt ggggctgata 
42421 atgccagagt gcgtcgcagc gcactggcaa 
42481 tccctttctg gagtccgctg acgtttatga 
42541 tcacgcgcca gtttgtcgac gccgcccatg 
42601 actcccgtag acttgaacag gcgcagtctt 
42661 ttacctcgct ggaagcgatg gcgcaaagcg 
42721 cgaattccct gcatttctcc cagacgcagc 
42781 gcgaaaagcc gctggcttct aacctggcgg 
42841 ataatcagcg ggtactgttt gaagccttta 
42901 tgcgggaatc gttgccgaaa atcggcagaa 
42961 actcttcacg ttatcagcgc tatctgaacg 

43 021 tctccaatgg ttcgattatg gatatcgggt 
43 081 ggggcgagcc gcgcagcgtt caggcgtcgg 
43141 acggcgtcgt ggttatggat tacggcgatt 
43201 gcgactcggt actggccagt gaaattcagg 
43261 tgtcggaatg ccagaaagtg tgttttgcgc 
43321 agcctcagca tattaatacc atgctgtatg 
43381 accacgccgt ggaacatccg gggttgtcgc 
43441 aaatacgccg tcaaaccggg gtcatcttcc 
43 501 cgtaaaatta tgtaaatcgt atgttacagg 
43561 ttgttacgcg caaaggggag taacttcatt 

43 621 aaccacatcc ggtcaccggg cagccataaa 
43681 taagtgagac cttgccgaat ggcaaggtct 
43741 gcattagccg tttttttgca tggggagaaa 
43801 ggggtggatt cgcggttgtt gtggtgataa 
43861 gccgtggcgc acatgegatg tcgatgaaac 
43921 cgctctcgct actgtttaac gccgctttct 
43981 aagttgctga cccgcaggca ttagcgttcc 

44 041 ccgtagataa cgtctttgtc tggctgatgc 
44101 tgcaacgccg ggtgctggtg tatggggttc 
44161 ttttcgccgg tacctggctt atcactcagt 



cacccgactg gcgctggaga tttaacgact 
atgccgtcat accggtttta taggccggta 
ctgcttcacc gctttcagaa taacaaattt 
gaaaatcttc ttcagcttgt ggaaatagtc 
gccgttgatt ttcaggcagc ggcgggcatg 
cagcgcatgt ttctggtgga acggcggatt 
cacgccggag agcgcgttgt tgatcataaa 
cgtttctaca ttcaaacggc tggaatctac 
gttcgcctgc ggatttttcg ccagtaagct 
atcgacaatc tccccgtcga ggttttccgg 
atccaatccg gtacgagaaa acacattcgc 
cagtttccag cttagcgttt gcggcgcgtt 
aatcaggcgc gctttcttcc acgccagcgt 
cagttccagc gtagaggtat gaatatcacg 
cgccgtaacg accttacgca aagcgcgtaa 
tactttaatc aataccacgc ccggtgcctg 
tacgctggac tccgcgatgc cgttatggcg 
atatgaatcg ccaatactgt atggcgaatg 
cgtatcattc aggatcagca ccgggccgcg 
atactcatcg gccgcctccc acgccagaag 
tttcagcgtc agtgaacgga aaccgtcgtc 
aaattgcggc gttatccctg aaaagggtgc 
agctttgatg acctcactaa cttaccttca 
gcgcgcctta atcgccgagc agcgcctggg 
gcatgattac gctactgaca aagcgctata 
tctgcgcaat gcgccgccca tcaataaagt 
aaatgcgctg ggactgcata ccgctgtctc 
gg c gg a 9 at c cgcgtcgcca ccgtgtttcg 
tgtggttcac gaactggcgc acctgaaaga 
ctgctgccat atggagccgc agtaccatca 
gcatcaggcg ctgtcggcac aataaattct 
cggcgtgggc ataaaatcga cgcgttcaca 
atgacgatct gtagagggta ttttttatcc 
tctcacaatg tgcccgtttt atccgccgcc 
cgtgttttct gcttgtcgca gcaggcgtcg 
acgcctcaca gcatctgaca tggaatgaca 
tggtattagg cgccaaaccc ggcaatcggt 
cgttgtacca cgccggtaaa gtgaagtggc 
agtacgatga accttcggcg atgcagcagg 
ccattttttg tgattatgcc ggattctcca 
tgtttggcga aagccgcatt acgattatct 
gg ct g?J c gca acaatatggc attgacgcta 
ggcacggaac ctacacacga cttcgggaaa 
ccaaaatttt gcatcgtcag cctaaatatc 
gcgcacacgg gtgcccttct cgccagtaaa 
gggcggaaag gcgtgctaca ttgacgaaaa 
tacgtttcgc tgtaattggg actaactgga 
aaaccggcaa attcaggctc gccgccgttt 
tcgcaaatga ttatcccgtc gagcatctgt 
acgcgattga ggcggtttat atcgccagcc 
gctttttgca gcataaaaaa catgtcatgt 
aggttgatgc cgctatcgcc tgcgcgcgcg 
aaaccgcctg cctgcccaat ttcctgctgc 
tgcataaagc attactaaat tactgccagt 
gtgaaaatcc gaatacgttt aatccggcct 
attactgtct ggcgtcggcg atcgcgctat 
cgaatttatt ggaaagcgga gtagatgcac 
ttagcgtcac gctacagcat tccaaagtca 
gcgagagggg atcgctggtc attgaaaagc 
cgcgcggcgc gctgatgcag gatctgaccc 
aagccggggc gtttgcccag cttattgaaa 
taagtcgcgc cacggcaaaa tggctgacag 
cggcggacga tctgactcat ccccctactg 
tcattgactc tacgcgtggc ctgtcatact 
gccggtcgat cgtcattacg atgtgtgcaa 
ggaatgcgtc agcgtattcc tttattgttg 
atgcataaaa gcagcggcta atgccattcg 
taatgaatac tgttggtacg ccattattat 
tgctatccat cgacttgttg ttgcagggac 
aagcggcagg atggtcaatc ctgtgggtaa 
ggtggtatct ggctgaaacg caagggcgcg 
ttaccggcta tctgattgaa aagtcgctgg 
tgtttagcta tttctccgtc cctccggctc 
ttggcgcgat cgtgttgcgt actatcatga 
tcgaatggct gctgtatgtg ttcggcgcct 



44281 aaaaaccgat ggtgcgttgg ctgcgcgggc 
44341 agcacttttt cgtacgtaaa aacggcctgc 
44401 ttatggttga gttcagcgat gtgatcttcg 
44461 tcaccaccga cccgttcatc gtactgacct 
44521 cgatgtactt cctgctgtcc ggcgtggcgg 
44581 cggtcattct ggtctttatc ggcattaaga 
44641 tcgcgatttc gctgggcgta gtgtttggca 
44701 gggttaacca tcagcgcgat aagaaactac 
44761 tgccccatca aaaacgcccg gcagcgtaca 
44 821 aatactgtta atataaagtt ataaaacatg 
44881 tcccgaacct tcaactttcc ttatactcaa 
44 941 atgcgccgta agagcgtgca ggggatgacc 
45001 tacgcaacga gcatcagggc tactgcagcg 
45061 tttagtgggt ctggtactgg ggattttact 
45121 ggttggcttg cttggcaccc tgttcgtcgg 
4 5181 gctgatgctg gtaatggcct cgatcgccaa 
45241 ccctattctc tttctttacc tgctaggcac 
45301 cagcttcgcc ttcccttcaa cgctgcatct 
45361 gtccggcatt gtagaagtcc tgcgcggtct 
45421 cgcactgctg aacgctaact atatcgggat 
4 5481 cctgcgtcat ggcaatgaaa ccaccaaaaa 
4 5541 ctttatggtg aaactggtga tccgtttcgc 
45601 aacgcttgca accaccggct tctccaccct 
45661 gattggctgt atgctgctgg tcgcgctggt 
45721 tcgtcgcaac ccttatccgc tggtgttcgc 
45781 ctttacccgc agttctgccg ccaatattcc 
45841 tctggacagg gatacttact ccgtttccat 
45901 cgcggcaatt accattacgg ttctgacgtt 
45961 ggatctgcct acagcgctgc tgctgagcgt 
4 6021 cggcgtggca ggcggttcat tactgctgat 
4 6081 gaacgatatc gcgatgcagg tagtagcggt 
4 6141 gtgtgaaacg gcgctgaact catctaccga 
46201 agaggacgaa cgtctggcga ataacgcctt 
46261 gcgcgtgcca tccggcgtga cgataaatca 
46321 agcgaattga tgttcacgcg cgacatcctc 
4 6381 gcagcgctcg gtcagcgtaa agtataaagt 
4 6441 cctttgcgat aagcaaaatc aaagctcaac 
46501 acctttgtta caattagatg cattttgaat 
4 6561 acttaacaag gaatagttca ggccgcgaat 
4 6621 caactctgtt gcggcagtgc aaacctcaga 
4 6681 gaatactgaa tggaactact gactcaattg 
46741 acactggcca atccttccat gattggcatg 
46801 ctggaaaatg ggctgctccc tgccgccttt 
4 68 61 ggcgtgctga tcgccaaagg cgcgatgggt 
4 6921 gcggccagcc tgggttgctg ggtcagctat 
46981 accgtgcaga attggctctc tcatctcccc 
47041 ttccataaac acggcctgtc ggcattattg 
47101 ctgctaccca ccattgccgg catatccggc 
47161 tggatgagtg gcttgttgtg ggtgcttatc 
4 7221 acgcccgtct ttatgaagta tgaagatcag 
47281 gtgctgctct tttttggcct ggcgggttca 
4 7341 agccggggat aacttatgct taaaccacgc 
47401 gcttttctgc tgatgctgac catactcatg 
4 7461 tcgacgctgg ccattcgcgc ggttaatcag 
47521 ctgcatcatc tggatgcgaa cggcattcat 
47581 ttgctcatta ccttcgattc ccctgcgcaa 
4 7641 acgttaccac acggttatgt cgtcgctcag 
4 7701 ttgtcccgct tacgggaaag ctcacaccgc 
47761 tcactcactt tggtgatttc attgtttaat 
47821 accgcgttat tatcgggatc accgccccgg 
47881 ggaatgaaat accgcatcgc tttggctatc 
47941 gctaattcgc tttgtcagga aaaagagcag 
4 80 01 aagcacaaca atcagcgccg tattgagggt 
4 8061 aattgtactg acagcaagct gcgcgccgag 
4 8121 gaggtagccg aacgccaacg tgatttagcc 
4 8181 atagacaaac gtgaacgtaa gctggccgag 
4 8241 agagactact aaattaacgc cgaatgtaaa 
4 8301 aagataacac tacggaacat ctgcgcgctg 
4 83 61 aagtgctgag ctcttcgggc gaaaagtcga 
4 8421 ccgagcgcgc gctgaaagag agccgttacc 
4 84 81 aacagactcg cgtcgccgcc gcccgtgccg 
4 8541 gcgtaggcat tggcgccgct gtcggtctgg 
4 8 601 tatggcggac tctcgacagg cacaaggacc 
4 8661 gattgtcacc attatcgttg agatggtgga 
48721 ggaagaagag aaagcgaacc tctttcagct 



atctgcgcat gactgatacg atcgagaacg 
tatatgccac gccgctgctg ctggtgctga 
ccgttgacag tattccggcg atctttgcgg 
ctaacctgtt tgccatctta ggactgcgcg 
aacgcttctc gatgctgaaa tatggtctgg 
tgctgatcgt cgacttctac catattccta 
ttctgaccat tacgctggtg attaacacct 
gagcgcaata atcttttatc ggggtaaacc 
cctgccgggc gtttttgttt aacatgtcac 
atcacagcaa aaaatccagg atatttcgct 
ccaggcaaac actttgttac atcctgaaag 
agcaacacaa tacaaggaat atgaaatggc 
tttagcgcaa ggcagtctgg ttaaacaaat 
ggcatggatt tctaagcctg tggcagaagc 
cgccttaaaa gcggtcgccc ccgttctggt 
ccaccagcac ggccaaaaaa ccaatattcg 
cttttcagcc gcgctggcgg ccgttgtgtt 
gtccagtagc gcccaggata tcgtgccgcc 
gctgatgagc atggtgtcga accccatcga 
tctggtgtgg gccgtcggtc tgggatttgc 
cctcgtgaac gatatgtcta acgccgtgac 
gccagtcggt atttttggtc tggtttcatc 
gtggggctat gcgcacctgc tggtcgtctt 
ggtcaacccg ctgttggtat tctggaaaat 
ctgcctgcgt gaaagcggtg tttatgcctt 
agtgaatatg gcgctgtgcg aaaaactgaa 
tccgctgggt gccactatca atatggccgg 
ggcggcagtt catacgttag gcgtcccggt 
ggtggcctcg ctgtgtgctt gcggcgcctc 
cccgctggcg tgcaacatgt ttggcatccc 
cggctttatt atcggagtat tgcaggattc 
tgttctgttc actgcggcag cctgccaggc 
gcgtagctaa gtgattatca atgccggatg 
gaatctccca atccataggc tgtgacggaa 
gcgtaacgtt atatgtagat ggcgtctgcc 
gtcagcctgt gtaaatcctc tcgccaccct 
gacgcgtaat ttctataacg gacttcgttg 
ttttgtgtgt tagtgcttgc ttacttcaca 
ttgccgtttc cgcaacgctg ataaaaactc 
tcaccggcgt gacgttaacc gattctccag 
ctgaatgccc tgtgggctca ggactttgaa 
ttatattttg tgttatttat gattttgttt 
ttgcctggcg acagcctgtt gatactggtc 
tttccacaaa ccattttgct gcttaccgtc 
atacagggcc gctggctggg gaatacccgc 
gcacattatc atcaacgcgc ccatcacctt 
ataggccgtt ttatcgcgtt tgtcagaacg 
ctgaataacg cgcgctttca gtttttcaac 
ctgacgtcgc tgggctatct gctgggcaaa 
ctaatgtcat gcctgatgct gctgcccgtg 
ctggtcatgc tatggaaaaa gaagtatggg 
ataactgccc gacaactcat ttggatcagc 
atgacgtggt caacgctgcg tcagcaagag 
ggcgccagta tgccagacgg cttctcagtt 
tttaaaagca ttacgcctaa aaatgacatg 
agcgccgcag caaaaacagt gcttgatcaa 
caggacgatg acaacgaaac ggtacagtgg 
tttggctaat ctccaggaat ccgaatcata 
gactatgatt aataaagcgg tgcttaaccc 
acaacgggtc cgaacataag ggaaagttca 
acgcttttta cgcttagcgc cggcagctac 
gatatacaaa aggaaattag ctacgctgaa 
ctgaacaagg cgctcagcga agtacgcgcc 
catcagaaaa agatcgctga gcaaaaagaa 
gaggcaaaag caaaaggcga tgcggataaa 
gctcaggatg agctaaaaaa acttgaggcc 
tactcactca cctggagaaa actatgtcga 
agttgaaatc cctgaccgat acgctcgaag 
aagaagagtt gagtaagatt cgtagcaaag 
gcctgggcga aacgggtgat gtgattgcca 
atgattatgt gcgcgaaaac ccctggacag 
tgttgggcgt actgctgacg cgtcgttaat 
aggcaaaagc gtactgggta tcgggcagcg 
aacccggctg cgactggcgg tagtagaact 
tttgctgatg gtaggtctta ccatgctctt 



4 8 841 ccgtttgaac gcgatgatcg ctaccacagt tgtactgtta gtgcttgcgc taatcggcgg 
48901 catctggact ttgcgcaaag cgcgtcagtc cacgctattg cgccatacgc ggcacgaact 
48961 ggctaacgat cggcaaattc tggaggacga tcagtcgtga gcagcaaagg cgaacgcgaa 
4 9021 aaacgtaaag cgctgcttct cagtcagatc cagcagcaac ggctggatct gtccgccagc 
49081 cgtcgcgact ggctggagac caccggcgcg tacgatcgcg gctggaatac ggtgttaagc 
49141 ctgcgctcct gggcgctggt cggtagcagc gtaatggcca tctggaccat ccgtcatcct 
4 9201 aatatgttgg tacgctgggc gaaacgcggc ctgggtatct ggagcgcctg gcgcctggta 
4 9261 aaaactaccc tccgtcaaca acagctccgc ggttaatatc ttttctttta tagcatcgcg 
49321 ccatcaggtt atcacccgat tacacctggt ggcgcgatac ttttatgcat atcgtctctt 
49381 tatcaatcac tcaaattttt tgaaaaaatt tggcaatttt ccttgctaac aattcctgta 
4 9441 cgccacgttt atgattctct ccagcgataa caatgacgcg ctaaaccgcg ccattgctca 
4 9501 tgaaaatagc agcagccgcc gaatcggcct cctggagaat aaaatgaaaa aattagaaga 
49561 tattggtgta ctgatagcgc gtattttaat gccagttctg tttattaccg caggatgggg 
4 9621 aaaaattagc ggctatgcgg gcacacagca gtatatggaa gcgatgggcg taccaggatt 
49681 cctgctgccg ctcaccatac tgcttgagtt cggcggcggt ctggcgattc tgctggggtt 
49741 cctcacccgc accactgcgc ttttcaccgc tggttttacg ttgctgacgg cattgatctt 
4 9801 ccatagcaat tttgcagaag gtgtaaactc gctgatgttt atgaaaaacc tgaccattgc 
49861 cggaggattc ttattactgg cgttaaccgg gcctggcgcg ttcagccttg accgtctgct 
49921 gaataaaaag tggtaagcaa tctatactca attaaaaaag cgagggaata gcgcctcgct 
49981 tttgttatct gaaggagaga gacatgggac aactgatcga tggcgtctgg cacgatacct 
50041 ggtatgacac caaatcttcc ggggggaaat ttcagcgttc agcgtcggct ttccgcaact 
50101 ggcttaccgc tgacggcgcg cccggacctt ccggcgaagg cggattcgcc gcagaaaaag 
50161 atcgttacca tctgtacgtt tcccttgcct gcccctgggc gcatcgcacg ctcattttcc 
50221 gtaaactgaa aggtctggag ccgtttattc cggtttctgt cgtgaatcca ttgatgctgg 
50281 aaaacggctg gacgtttgat gatacttttc cggcggccac cggcgatacc ctctatcagc 
50341 atgaatttct ctaccagttg tatctgcacg ccgatccaca ctacagcggc cgcgtcaccg 
50401 tgccggtctt atgggataaa aaaaatcata ctatcgtcag caacgagtcc gccgaaatca 
50461 ttcgtatgtt taactccgct ttcgatgggc tgggcgctaa agccggggat tactatcccc 
50521 ccgcgctgca aagcaaaatt gacgagttaa acggctggat ttatgacaac gttaataacg 
50581 gcgtttataa agcaggcttc gccactagcc agcaagcgta tgatgaagcg gtagaaaagg 
50641 tgtttactgc gctggcgcgc ctggaacaga ttctcggaca gcaccgctat ctgacgggca 
50701 accagttgac cgaggcggat atccgcttat ggacgaccct ggtacgcttt gatccggttt 
50761 acgtgactca tttcaaatgc gacaaatacc gaatcagcga ctacctgaat ctgtacggtt 
50821 tcctgcgcga tatctatcaa ataccgggca ttgctgaaac cgtcaatatg gaccatattc 
50881 gtcaccacta tttccgtagc cataaaacga ttaaccccac gggtatcatt tctgtcggac 
50941 cgtggcagga tctgctcgaa cctcacgggc acgacgtgcg ctttggctaa tttcaggcgt 
51001 cctccgggac gccttattaa taaatgccac aaatatttac cagcatttca ttcgcagcta 
51061 ttcttagttt gattacttta aaaacaagtg attgaaccat tattgaggcg aaaatggatt 
51121 ggtatttaaa ggttttaaaa aattatctgg gatttggcgg ccgcgcgcga cgcaaagagt 
51181 actggatgtt tattctggtc aatatcatct ttacctttgt gttgggcctg ctggacgcca 
51241 tgcttggctg gcaacgcgcc gggggtgaag gcgttctgac caccatttac ggcgttctga 
513 01 tctttttacc gtggtgggcc gtgcagttcc gtcgtctgca tgacactgac cgctccgcat 
513 61 ggtggctact gttgctactt atccccatta tcggctggct tatcatcatc gcgttcaact 
51421 gccagaatgg tacaccgggc gacaaccgct tcggccccga tccgaaacgt ttttcctgag 
51481 ggcggcgcgg cgccgctttt aaagcgccgc gcgctattta ttttccggcg aatagcttag 
51541 gtatttcccg caggcaccag gcttttgcct cccccatact gtcgcgccgc caggccataa 
51601 taatatcgat ttcgctggtc gattccgggc tgactacgcg tagccgccct tcggcaatat 
51661 cctgttccac catcgaatat ggcatcgtcg cgacgccaag cccggccagc agcgcctgac 
51721 gtttatcttc aatcgtgctt accgtcagac gtggctgctt atccagcagt tgcaccgtta 
51781 ataccggccg ctcgcgcgcg gtatccgcta ccgctacgcc gcggtattta acccgcgtca 
51841 cttccgaaag cggctccggc tcctgatgaa tagagtggtc aggcgcggcg acatacacat 
51901 tcattaacgt atacaactta cgggagttaa tttccgacga cgatcgaaaa tgcatatccg 
51961 gggcgataac gatatccgcc cgtccctgct caagccgctc ccatgcgcca gccagtactt 
52021 cggtaatcaa tgaaagctgc gtattggctt tagcggccag ccggtcgatc agcggaaaaa 

52 081 aagcaggcgt cggtaccaga gcttcagtga ccagcgtcag atgcgtttcc caaccgcggg 
52141 ccaacgcttc agcatccgtc gttaacttgt ctgccgcttc cagcaatacc cgcccgcgtt 
522 01 ccagcagcat acgtccgacg ttggtgaatt ttgtacgatg gccggagcga tcgaacagta 
52261 caacgtccaa ctcttcttcc agcttctgca tggtgtaact cagcgcggag ggcacccgcc 
52321 ccaactcatc agccgctgcg gcaaaactgc cccggcggtc aatggcgtcc atcacacgca 
52381 atgcttcaag cgtcagcgct ctctctttag ccataacgtt ctcattcagg aaatttgaac 
52441 ataccgggca gaatatctgg ctaacaatgc agcgtccagc cccttaacat aaaaggaagt 
52501 aaagagaggt taataacgat gattacgacc cgaaccgcca aacaatgtgg acaggcagac 
52561 tacggatggc tacaggcccg ctataccttc tcctttggac actacttcga ccctacactg 
52621 ctgggctacg cgtcgttgcg cgtactgaac caggaagtgc tggcgccggg cgcctctttt 
52681 cagcctcgaa cttatccaaa ggtggatatt ttaaacctga ttctggacgg cgaagcggaa 
52741 taccgcgaca gcgacggcaa ccatgtacag gctaaagcgg gcgaagcgtt gctgctcgcc 
52801 gcgcagccgg gcattagcta cagcgaacat aatctcagca aagttaagcc gttaacccga 
52861 atgcaactgt ggcttgacgc ctgtcctgaa cgggaaaacg cgctggtaca aaaaatccca 
52921 ctctcgacgg cgcaacaaca gcttcttgcc tcgcccgacg gtgagcaaaa cagcttacaa 
52981 ctgcgccaac aggtctgggt acatcatatt acgctggaga aaggcgaatc gcttaacttc 

53 041 cagcttcacg ggccgcgcgc ctatttgcag tcgattcacg gtacgttcca cgcgatgacg 
53101 cacaacgaag aacgcgaggc gttaacctgc ggagatggcg catttattcg tgatgaacct 
53161 aacattacgc tggttgccga tacgccgctg cgcgcattac tggtagattt accggtgtag 
53221 ccagccagaa aaggagtcgc aagatgagca aaaaatcggc gaagaaacgt cagcccgtgg 
53281 taaaacctgc cgtacaggag gcgatgagcg ccgctgtgcc gctgggctat gaagagatgc 



534 01 cagcctgaaa tcatgccgga tggcggcgca agcgcccgat ccggctgata acgggtagac 

53461 ccgataagcg cagcgccatc gggcaacacg ctgccccgac gtcatgccgg ggcgttatta 

53521 ttaatgcgct ttactggcca taatctcgat gatctgcttg tctgtctgct gcattgagcg 

53581 acacgccagc gaacacaaat tcgaaataga ttgttcgaca ttgtgcgcca caatcccttc 

53 641 gtttccggtc accgccgtat catccaacgc catcagtacg gctttccacg ccgccgacgc 

53701 gctggtagag actttcatcg cgcagctatt cgacgcgcca tcgcaaatca tcccgctgac 

53761 atcaccaatc atactgctga tagccattgc gatagtgtcg taacgaccat ctatcagcca 

53 821 cgccataccc gctgccgcgc ccattgccgc cgtagttgcc gcgcacagcg ccgacaaacg 

53881 cggaagctga tggtgaatat agatagcgct caaatgcgat aacattagcg cgcgcgccag 

53 941 gcactcgtca tcggcgccga catgttcagc aaccaccatg actggcaccg tggcggtaat 
54001 cccctggttg ccggagccgg agttgctcat cgcgggcaac gtggcaccgc ccattctggc 

54 061 gtctgacgcc gcgctggtac ggatcaaaat cgccgtggag agatctttcg ccagcagacc 
54121 gcgatcgcac tgtttggcca gcgtcgaacc aatatgcagc ccccaggaac cacgcaagcc 
54181 ctcctgcgac aacgcgccgt ttagcctggc cgcatcgaga ataaagcgga tagcgtcaaa 
54241 gggcaccgca ttcacaaacg ccaggatctc ttccagcgag gtatgagaca gcactcccag 
54301 tggcgaggtt ttttcttctt cctgcgcatt atcggcttgg gtaaatacca cgcccttgtc 
54361 ggtttctatc cgcacaatat ttgtatgatc gccgacgatc gtgacacatg cccagctatc 
54421 gccgctatac actttcgccc gtgaaaacag gatatcgtta catggctcct gcaacatcac 
54481 tgcaacatgt ccggcggcca gcatcgcttt tgcatcggca acggctttag cggaagcgtc 
54541 ttttaacacc tccaacccgg ctttcgcatc accgcccaac gcgccaagcg ccgcggcgat 
54601 cggtagccct accattcccg ttcctggaac ggtaacgccc ataccatttt tcatcagatt 
54661 aggcgaaacc cacgcgtcaa tgcgttcaac tgtgccgtca agttcagccg ccgccgccgc 
54721 tgctgccagc gccagtgaaa ttggctcagt acaccccagc gccggtttta cttcttcctg 
54781 tacggccagg ataaaacttt gccacaatgg atttatttta gattcaaaca taacaacaac 
54841 cttaatctca ggtatatcaa gagaatgcca ggaacggaga aacgcatagc agcagaccgg 
54901 taataataat caggtacaac gaagcgcctt tatatttgtg caatgcggga accttgtaga 
54961 ccaaccatgc cggaattaaa cagcccacca taccgaagat agggctacaa atagaggtga 
55021 agctcagtac cggcgcgttg agcacaatgg cgctccaggc cagcaaaata gcgaaaatca 
55081 taatgccgcg ctgtaccaga ttttccttaa tcttctcggc gggcattttg cggcgcagga 
55141 tattcatcac aatgccttgc gtcgcttcgc ggaatcctaa ataaacgcca aagaaggcgg 
552 01 tcatgacggc aaagatgttc agaattacgc taaccacttt gacccagcta gcgccatcgc 
552 61 cgctaataaa ttgcgcggcg atcgccaggg cggaaatatt ctgctcgtag gctttcaccg 
55321 cttcgtcatg ccccatcgcc agggtgaagg aaaccgcata gaaaaagacg gtaacgaaca 
55381 ggatgccaaa cgcgatattc atggcgcgca gcgcttatgg cgtgcgacct caatagattt 
55441 ttcgcgtgaa cggtaagaga tcaccattgg gcttaacgtc tggataaata aaatcgaggt 
55501 cagcgtaaat ggcagggtaa taatggcgtt tttaatcagc agggccatcg gcggcagcgc 
55561 gccaatgtta tacagatgcc acatacccac catagagacg cccagcgccg ccactaccag 
55621 tagcttggtc agcaccatgc cggtggaaat tttgaacagt aatttttcac cgcgtgagga 
55681 aatcgccacc aggatgcaga tcagcaccag accataaaat ggactatcgg aaagtaatcc 
55741 ttccgttacg ccgaaagtat gcagataaga ggcgctgtcg ttagtaatcg ccgtagaata 
55801 gacgaacatc cagatgacga gcatcacaaa gtacagcgcg cctaataaaa taccccagtt 
55861 tttgcccaga tagccgctga tcacgctggg gtagtcttta cattccgggg attccgccag 
55921 cgtattaata aacagccgct ggaacaggta catggccgga taaccaataa tagaagagag 
55981 taaaaagacc caaagtccca tcaggccaac ctagacagga agaaaaacga tccctgcgcc 
56041 gatcgccatc ccgatactca taatgaccca gccggtgtcg gtactatcaa atttgatggc 
56101 ttcacgccat tcgctttctg tcatccctgc ccgacgcgcc ggggctgatg cgtcgaggat 
56161 tacgctggta ttactagccg attccataaa attctcgctc aatgtgtagg tagaggtttt 
56221 tttatttttc gtgccgcagc aaggcgatat gcagaacgtg aggtgcaggt actttcttgt 
56281 aataagaaaa tcatacgcgc acgataagag aaaaacttac caataaaacg cctgcatttc 
56341 ttgtgggtta agaattattt tctatttact atttatttaa tattgttatt ttctctattt 
56401 gacgcgtatc acaacaaaaa agggcgcact ttggtgcgcc cttttctcag cttctgtctt 
56461 ctgcgttatc ccatagcctg ctcactctgc gcctgtcggg cctatccaca aacgacttta 
56521 atcgccagac cgccgcgcga cgtctcgcga tatttgtcgt tcatgtcttt acccgtttcg 
56581 tacatggttt cgatcacttt atcgagcgaa acccgcggct cagaggtacg gcgtagcgcc 
56641 attcgcgccg catttaccgc tttaacggcg ttaatcgcat tacgttcaat acaagggatt 
56701 tgcacctgac ccgccaccgg gtcacaggtg aggccaaggt tatgctccat cgcaatttcc 
56761 gccgcaatac agacctgcgc cgggctgccg cccagcagtt ctgtcagccc cgccgccgcc 
56821 atcgaacacg cgacgccaac ctcgccctga caccccactt ccgcgccgga tatcgaggcg 
56881 ttcatcttgt acagcatgcc aattgccccc gccgacagca gataacgggc gatagagttg 
56 941 gcattgaccg gacgacggaa tttgtcgtaa taggccagca ccgcgggaat aatgccgcac 
57001 gcgccgttgg tcagcgcggt gaccactcgc ccgcccgccg cgttctcttc gctcacggcc 
57061 agggcgaaca tgttaatcca gtcgatgacg ttcatcggat cgcgggagag attatcgctg 
57121 gagaccagca gacgccgtaa cgctaccgcg cggcgtggga cgttcagcgg ccccggcagc 
57181 acgccctcag tattcatgcc acgttcaatt ccggtcgcca tcacctgcca aatgcgggca 
57241 aagccagcgt caatctgctc tttgctccgc aacgccagtt cattttgcat catcaggccg 
57301 gaaaccgaga gcccctgcct ttcacacagc gtcagcagtt cgctggcgga atgaaaatca 
57361 tacggcaccg atttttctac gtcgtgcgac tgaccaaaac gttcctcttc gacaataaag 
57421 ccgccgccaa tagagtaata cgttttgtgt aaaagcggcg tttgcccgtg ccaggcggta 
57481 attcgcatac cgttttcatg gcgcgccagg gtttcagcgt gaaagagaat actgtcggcg 
57541 acgggaaaat ccaccacatg cgcgccaccc gccaccgata aacggctgct gcgggcaacc 
57601 tcctggataa acgccggaat gctatcaata ttgacatcct gcggcgtatt gcccgcaaga 
57661 cccataatga tggcggtatc ggtcgcgtgg cctttgcccg tcagcgatag cgatccgtaa 
57721 agatcaaccg tgatgcgcgt cgttcgcggc aggtcgccgc tgtcgatcag ccgatcgata 
57781 aaacattttc ctgcattcat tggccctacg gtatgggagc ttgaaggtcc aatgccaatc 
57841 ttaaaaatat caaatgcgct aatcatatct ccccctaaga ttaccgttca gtgaagatcc 



57961 gaaataacgt cctgttgctg ctcacgagtc agcgcattga agcgcacggc atagccggaa 

58021 acgcggatcg tcaggttcgg gtagttttcc ggatgttcaa tcgcatccag caacatttca 

58081 cggttcatga cattgacgtt cagatgctgc ccgccttcta cctgtgcttc atgatggaaa 

58141 tagccgtcca gcaggccgac aagattggtt ttccgcaccg catcttcttt cccgagcgcc 

58201 gcaggcacaa tcgagaaggt gtacgaaata ccgtctttgg cgtaggtaaa cggcagtttc 

58261 gccaccgacg tcagcgaggc caccgcccct ttgcggtcac gaccgtgcat cgggttcgcc 

58321 cccggcgcga acggcgttcc ggcgcggcgt ccatccggcg tattgccggt cttctgcccg 

58381 tacacgacgt tcgaggtgat ggtcaaaatg gactgcgtcg gcaccgcatt gcgatacgtc 

58441 ggcaacacgc taattttttg cataaagcgt ttcaccaggt cgcaggcgat gctgtccacg 

58501 cgctcatcgt tgttgccgta ctgcggatac tcgccttcaa tagcaaagtc gatggcaagg 

58561 ccattttcgt cgcgaatcgg cttcacctga gcgtacctga tggcggatag ggaatccgcc 

58621 gccaccgaca gtccggcgat gccgcacgcc atcgtccgat acacatcacg gtcgtgcagc 

58681 gccatcagcg aagcttcata gctgtactta tcgtgcatat agtgaatgat gttcagcgcg 

58741 ctaatgtact gcaccgccag ccagtccata aaatggtcga ggctctccat tactgcgtca 

58801 taatccagca cctcatccgt taacggcgcg gttttcggcc caacctggat tttcagtttc 

58861 tcgtcaacgc cgccattgat agcgtacagc aacgttttgg caaggttggc gcgcgcgccg 

58921 aagaactgca tctgcttacc gatgaccatc gggctgacgc aacaagcgat ggcgtaatcg 

58981 tcgctgttaa agtcggtacg cattaaatcg tcgttttcat actgcaaaga tgaggtcacg 

59041 atggagacct gcgcagcata tttcttgaat gccaccggca acgcttctga ccacagtatg 

59101 gtcaggttcg gctccggcgc tggccccatc gtgtgcaggg tatgcagata acggaaagag 

59161 ttcttcgtca ccagcgtgcg gccatcaagc cccatcccgc caataacttc ggtggcccag 

59221 atcggatcgc cggaaaagag cgaatcaaat tccggcgtgc gcaggaagcg caccatgcgg 

59281 atcttcatga tgaaatggtc gatcagctcc tgcgcctgct gctctgtcag aagacccgcg 

59341 ttgaaatcgc gctcaatgta gatatcaagg aacgaggcgg ttcttcccag cgacattgca 

59401 ccgccatttt gcgattttac cgccgccaga taagcgaagt agagccactg taccgcttcc 

59461 tgcgcgttcc gcgccgggcg ggagatatca tagccgtatt tcgccgccat ctcctgcatt 

59521 tgcagcagcg cgcgacggtg ctccgccaac tcctcacgca ggcgaatcgt cgcctcaaga 

59581 ttctgtcccc gctccagatt cgactgcagg tcggcgaatt gcagctcgcg ttcgcgcacc 

59641 agataacgga tgccatacag cgcgacgcgg cgataatcgc caataatgcg cccgcgacca 

59701 taaccatccg gcaaaccggt taatacgctg gatttacggc agcgcagcat atccggcgag 

59761 taaacatcga atacgccctg attatgggtt ttccgcaggt cggtaaaggt atattcaaaa 

59821 tcggcgtcca tttcccggcc ataagcgtgg aatgaacttt tgatcatgtt aacgccgcca 

59881 aacggatgca aagcgcgttt aagcggctta tccgtttgta aaccgacgat tttttccagc 

59941 tctttttcaa tataccccgc atcgtgcgcg gtaatcgtcg tcgcgatgtt ggtatcgaaa 

60001 tccaccggcg catgggtcgc gttctcgata cgtattcccg ccatcacctt ttcccacaac 

60061 gctgtggtcg ctggcgtcgc gtcggcgaga aaagattcat ccccctcata gggcgtatag 

60121 ttatgctgaa taaaatcaca gacattaatt tcttctttcc agtccgtacc tttaaaatca 

60181 cgccatgctt cggcatacag catatcgctg gtatcgatat ttaccttcat gaaaaataat 

60241 ctctctacag aacagccgtt aagttatgca aattccactg gtgctttcac gttgcctaaa 

60301 tgaatggcat caagggcaat cattttctct tcattcgtgg gaataacagc gcaaataacc 

60361 tgagaagggt taacggaaat aatgcgctcg ccgtgagaat tcggctgctt attcatttca 

60421 acgtctaacg taagccccag tacgcccaaa tgttcaatga ccaactggcg aattaatact 

60481 gaattttcac caataccgcc ggtaaaaata atgccatcca gccgatgtaa cgatgccgcg 

6 0541 tgtccggcaa tgtgacgggc gatacggtgg acaaacgttt ttatcgctaa ccgggcgcgc 

60601 tcatgtcctt cgtgccaggc tttttccagg actctaaggt cggatgacaa cccggagatg 

60661 ccgagcaaac cggactcttt attcaccact cgctccagat cgctcaacgt ctgcccggtt 

6 0721 tctttggcta tccacgccat cgcgccgaaa tcaacgtcgc cgctgcgagt gcccatcatc 

60781 agcccctcaa gcggcgtcat ccccattgag gtgtccacgc tctgaccatt gcgtaccgcg 

60841 cagatagacg ccccattgcc cagatgcgcg acaatcagac ccgagttttt ttcatcgagg 

6 0901 tcaagcagtt catacgcgcg ccgcgaaaca tagcgatgcg acgtaccgtg aaagccgtag 

60961 cgacgcacac ccaggctgga aaaatattcc cacggcaatc cgtataaata ggcttccggc 

61021 gccagcgtct ggtggaaact ggtatcaaat accgccacct gacgcacggc cgggaaaagg 

61081 cgccgcgccg cgtcaatgcc gcttaaatta gcgtaattat gcagcggcgc taaaggtgat 

61141 acccgacgaa tattatcgat aatctcatcg gtaataatga cggactgcgt aaatagctct 

61201 ccatcgtgcg cgatacggtg accaattaat gccacgctat ccgttaaatc acgtttttcc 

61261 agctcaaagg caatggcttt taacgcgtcc tcataattag agtgcgagag gtttatcggc 

61321 ttatcgccat taatagataa aaaggcgttt tcagtattca ttccatctgc tattcccgcc 

613 81 attaaaacat cacaggtagc gacatccagt acagagaatt tgatagaaga tgatccgcaa 

61441 ttaatgacca gaacgaccgg aaattcattc atgtagtgcc tccgtcgatg tcagcctgcg 

61501 tccacgccct ggggcggaac gcaggctaaa cgtgaggatt agaacaattt gtagacaata 

61561 ttcaggatgg tcagcagacc aatcagggtg acgaacacgt tatccagacg accacggtac 

61621 ttcgccagcg acggcgcttt acgaatggcg tacatcggca gcaggcataa cagtgaggcg 

61681 ataatcggcg cgcccatcgc ttcaatcagg tccagaatgt tcgggtttgc gtaagctacg 

61741 acccaggtag atcccataat gaagatcatg ctgatggtat taagcttgcc catagagact 

61801 ttggttttat cgcctttata accgaatttc agcaccaggc cgttcagccc ttccagcgtc 

61861 cccaggtagt ggccgaagaa agatttgaaa atagcaacca gcgcgatgat agacgcgcca 

61921 tactccagca ccgttgcaaa agtggatttt gtccccgaca aagaggcgaa atggttggcc 

61981 aggtaggaaa gtaccggaat gttctgcgct ttcgcatccg ccatgttctg cggggagagc 

62041 gtaaacagac agctaaaggc gaagaacatc accacggcga ccatcagcat atggcgcgcg 

62101 agatgatctg tgaacattta cgctcggtaa attcgcggcc aaactctttc tcatactctt 

62161 cacgcttaga caccacgaag gaagagacga tgggcgaaaa gttaaaggag aacaccataa 

62221 tagagatgcc cagccacacc gtaaccagta tgccatcgtg cccggtcagc gcgatattac 

62281 tgagatcaac ctgatcgata accgccgagt tccagtaagg aatcagcgat aatgagatta 

62341 gcaccagact ggcgataaac ggccatacca ggtaactcat caccttaacc atcagatctt 

62401 taccaaacca gatcacaaag gccatcagca gcagcaagaa cagcgccacg aaaccgcgat 



62521 cgccataaat ccacagcagc ggacaaatcg 
62581 cgcccgtttt accaaagtgc tcttcgaccg 
62641 cggataaaca cagacgcgce agcgcccggt 
62701 ccagcatcag cagaatgggg ataagcccgc 
62761 ccccggcgcc gatggcggta ccaaataaac 
62 821 atgacgactg ttttgcctgg ctggatacaa 
62881 acgaaaagat taagcgtcaa ctaaacccgt 

62 941 gccgccagaa ataatactga ccgtttttct 
63001 taatagtgcg gcgcaggcca gtgcgccagc 
63061 taaagcgatc atgctgttac gaatttcatc 
63121 ttcacgaaca atttcatagg ttaaattacc 
63181 ggtgccggtc gttcggtgcg cggttatttc 
63241 aacattttcg gcctgtacgc cgataacttt 
633 01 ggcaatacct gcaattaaac cgccgccgcc 
63361 cagatcttcc ataatttcca gaccaatagt 
63421 gtaaggcgga ataaaaatgc ggccttcggt 
63481 gtcattgaag ttgtcaccgt ggagcaccac 

63 541 ttttgacttt ggcgcgccct tcggcatcac 
63 601 agaaagagaa acgccctgtg catgattacc 
63661 ttccgcctcc gttaacgagc taagtttgtt 
63721 acgctgcata ttttcaaact tgagaaatat 
63781 agagcgaggc attcccgttt tatatatctt 
63 841 atcttcaatt gcaaccggga gatcgtatgt 

63 901 ttaaaaataa gttaccgttg cccactgttc 
63961 atatgtttat tccatatcat tcaatttcta 
64021 atgaatattg cttagccaat tctactaata 

64 081 tagaccatac cgccgcataa cgtgcgacgg 
64141 attgattaga gccaaaaggc gtggtcatat 

642 01 tgagaacaag attatatatt gtgacaacgg 
64261 tgccatttcg ttgtagagtg gtgagtaatt 
64321 acgcccactg ttcgtccttt aacgattcca 

643 81 tgctggctac caggacaaac tctgattcaa 
64441 gcatttcatt actgagcgta ccgatagcaa 
64501 ggaatgaaga gagctgggct tcgtacatgg 
64561 acttatgaat catatcggac atgaaggtaa 
64621 cgtcgacaac ggtattgcac gtcatactgt 
64 681 gggtgataga ttcagaccag gaaagcagta 
64741 tatttttgcg tacaattagc tcaacgccaa 
64 8 01 tgacggcggg ttgggttaac cctaacgatt 
64861 tgacttcctg aaagaccacc aaatgctgtg 
64 921 ccgctctgaa ataacattgt gaacggcagg 
64 981 gtgcgaccac tcacaaatta acttaccgca 
65041 aacctattac ttcaatgagt tacaaaaaca 
65101 aaaaatggtc gggataacga tatattatgg 
65161 cgacatccca tgaagacgat atttcaatca 
65221 gttaaattta aaacgtaatt tctcaaattt 
65281 aaccgttacg cgtcacattt ttttacctta 
65341 ttaaccaaaa tatttcatac atttaatttt 
654 01 ttgctgtttt tcaggatgta attttgtgaa 
65461 aagagcgcaa tccatagcgt tttgtgtttc 
65521 cacggctgtc aattaattgc cggatggtga 
65581 tcaccggcct gataagcaaa aacccgccga 
65641 gataagccgc tttctttcgg gtatagcgtc 
65701 aaagcaaaaa cccgccagct tacactgacg 
65761 agccgctttc ttttgggtat agtgttgtgg 
65821 caaaaacccg ccgaagcggg ttttatgaag 
65881 ttgggtatag cgtcgtggac agtcattcat 
65941 gaagcgggtt ttatgaagaa gtgaaactga 
66001 attcatctag gccagcaatc gctcactggc 
66061 cgtaccttat gaacccctat ttggccttgc 
66121 ttaccagccg cgcggtgcgc tcttaccgca 
66181 tgggccatcg gcggtttgct ctctgttgca 
66241 cctggcaccc tgccctatgg agcccggact 
66301 acgacgacga agcggcgact gtctggtcag 
66361 actttgtcac cctgcgctgc gcattcctat 
66421 ccgataaata ttgtcaaaag cgccccgaaa 
66481 tacgctaaag acagcgtcga tgccataatg 
66541 gccggcaatg ccaatcactg gcttatgata 
66601 cactttaccg cgaatgcttt ggctatcaat 
66661 gtcgtggata tgctcctcca ggttcagtgc 
66721 ttccgcaccg agaaaagcca ttaacgccgc 
66781 cgccgccttt acgtcgacat tcagcgattt 
66841 cctgtccagc tcaacaatgt tctcttcggt 
66901 tgcgccattg tcgccgataa gaggattgga 
66961 ttttaaacgg ggatcgagct ctgaaatatc 



caaagaagta aaggaacgtg ataactaccc 
tttccgtaat attgccggac ggattagacc 
gacaatagaa cgcaatggga taagctaaaa 
caaacccggc gcggataggg aagaacagca 
ccagcgtcca cgtcgtgtcc gatttacgcc 
tgctatcagt agtactcata tcctatcctc 
aatttgtgat acacgagaaa gatcgatatt 
gttctgaata tggctatcta atttcccgct 
gccttcagta ataaccttat tgcgctgaat 
ttcgctaacc agaacaatgt catcgactaa 
c gggcgggag acatcacaac catccgccag 
gccagcgtaa taagacgccg ccataccgtg 
aatggtcggg ttaatcgatt taatcgcaat 
aataggcacg atgacattat cgacatcgta 
accctgcccg gcaatgactt ttggatcgtc 
ttcgacaatt tcactcacct tagcaatggt 
ttccgccgaa taatcacagg tggccgccac 
gactttgccg tcaataccca gcattgcgca 
tgtggaacag gccacgacgc ctttacgttt 
aaaagcgcca cgaattttaa atgaacccgt 
ttcgcctttg caacgttcac taaaatagtt 
ccccgccagt ctttttttcg cttcgaggat 
aatgtgcatt ataacctctt aacctgggta 
aaaagaaaca ggtggcgtca atttcgctaa 
ttaactgcct gcgtctgcat ccattatatg 
ctgaagcggc ttttttgata cgataatttt 
gtaatgtgtc tttgattggt atcgtgataa 
cgcagggaat aacagttaag aaatcagcat 
aatctgtttt aacaatgttt tcgatgctga 
cgctgtagta gcccatattc gtttgcggca 
gtgtgatggt gccggtgcat gttcgggact 
acagcggctc gacatgcaga tcctgtagct 
agtccagccg cccgtcgcgc agggccggca 
atacctgcgc ttttggaaat acctctttga 
agccaatcag cgaaggaaaa ccaaacgaga 
tcatctcgtt gatcatgttt ttcatttcgc 
cctgtcccgc ttcggtcaac gtaacgccgg 
aataggcctc aacatcgcta atgattttac 
ttgcggcaga accgatagaa ccacttctaa 
ttttagggag aacaagagta ttcatatcta 
aagtgtagca aattaaatct taaaggttat 
atttttacat ggtctttatt aaataaagaa 
agacagtaac ttagcctgat ttcaatcaaa 
cgataaccag cctattttat ctcctatttt 
attacgggac attttatcga caattccagc 
aagtataaac cgaaggtaaa tgcgcttaaa 
tttgtttgta aagaaacatt taataaaatt 
catttgcaac aaataattta caccgttttc 
agaaatcgat tgcttttcac ttcaactaaa 
tcatcacaaa aacgaataat attatgtcac 
cactggcgtc ttctgcaacc tctataccct 
agcggatttt atgaagaggt gaaactgacc 
gtggacagtc attcatcctg ccgccctgta 
gggtttatga agaggtgaaa ctgaccgata 
acagtcattc atcctgtcgc cctgtaaaag 
aagtgaaact gaccgataag ccgctttctt 
cctgccgccc tgtaaaagca aaaacccgcc 
ccgataagcc gggttctgtc gtggacagtc 
tcaagcagcc tacccgggtt cagtacgggc 
tccgggtgga gtttaccgtg ccacggactg 
ccctttcacc cttacctgat cccacttgcg 
ctggtcgtgg gtttcccccc ccaggcgtta 
ttcctcccct ccgcccgtct ccccgaaagg 
cttcggcgcg cagtatagag ggttcgcgcg 
cgccagagcg gcagcaacat ttctggatgc 
agcctcctcc agcgtcacga tgcgcgtgag 
atgtactatt cctacatcgt gcgtcaggct 
ttttttcgcc acattcgcga cgccaatcgg 
ccgcccttct cccgtcacca ccagcgtaca 
cgccgtgaca atttcgatcc cgctgcgtaa 
ccccataccg cctgccgcgc ctgcgccggg 
ttttatgatg tcggcataat gagcaagatt 
cgcgcctttc tgcggcccaa aaattcgtga 
gacatcgcaa gcgacacgaa tagcgcagag 
aatgttgctt agacaatgaa ggcttccgcc 



67081 ccctgcgccg ccgtcatttg tcgcgctgcc 
67141 gctttccagc gcctgcaata tcagctcccc 
67201 gcgtttttct ggcggaacca gcgccagtcc 
67261 tttaccatcc ccggacattc cccagcaggc 
67321 ccatgcggcg cgttcaacgc cctgcgtcgc 
673 81 gccatcggca accggaacag agacatattg 
67441 ttctatcgcc tgcgctacct cggcggcaga 
67501 tacgattttc atagtggtag cctgttactg 
67561 gcctgaaatt caggcccgga tcgctacacg 
67621 cttccacttt cgccagtttt tcgtagtagc 
67681 gtccatccgc gcgtaacgcc tgcatcattt 
67741 cgccaacgcc gtgggaggta tccagcgcat 
67801 ggaaacctgg cttaaagttt ctgtccatga 
67861 tgccagccag accgccacga atcgcctgat 
67921 tcgccagcgt cagcgcttca gacatggcgg 
67981 ccagttttgt gacgttgcct gcgccgatat 
68041 ctttcatcag gtcgtagtac ttgtcgaaaa 
68101 gcgtgccatc aatcgccttc ggctcgccgc 
68161 ccttcgcctt cagcgcatcg ctgatttcac 
68221 caatcaatac ggttcccggc ttcgcgcctt 
682 81 ctttcacatg cggagagtta ggcagcatcg 
68341 ccttcgccgt agaggccgtt tccgcgcctg 
684 01 tacgatcgga caccaccagc gaataccctg 
68461 ccatgatgcc taagccaata aagccaactt 
68521 caggattatt ttttaaaggt gtcggcaagc 
68581 tcgctgccaa cggcgacaaa ggtcgcgccc 
68641 accggcgcca gaatgccgca cggtttaccg 
68701 atcgtctgct gcacgtcagg gtgagaagca 
68761 tcgctagggc cgacaaaaat gccatcaacg 
68821 tcgacaccca actggctttc gatttgaaca 
68881 aagtaatcag gcaccgtgcc gaacatattc 
68941 ccttccggcg ggtaacgcgt cgaggcgacg 
69001 aaggggatca ggaagttata aaacccaata 
69061 ttggttggca cacgtaccac aggcgcgctg 
69121 attaaggtgg tcacatcgtt cggcgcatgt 
69181 gccagaccga gtacttcggt ggtgattggg 
69241 acctgttgcg ccgccagcgc cgctttaaac 
69301 tataccttcg cttatttctt taattctcta 
69361 acgacaataa aaatgcttat ttgaaatcag 
69421 gtacacatcc tgtagcacaa tataccgttc 
69481 tgatattttc aaataactcg tcagatacac 
69541 gtcggataat cattgtgcaa acgctcatta 
69601 catacgccca tgatactggg cgctaatgca 
69661 aaatttcata atttgcggtg atctggatca 
69721 atttcattat gcatgaactt tatttcttat 
69781 aatagataat cctatttcta tcatccaggc 
69841 aattcgccag gaatcgccat cggcgtttta 
69901 aattattgtt aatgaccacg gccttaaagc 
69961 gactgaacat attccgcaag gccataaagt 
70021 aatcatccgt tatggcgaag tcatcggtta 
70081 gatcgacgag tcgctggttg aactgccaaa 
70141 gaccaaagta ccggaaccgc tgccgccgct 
70201 cgccgatggc agcgtcggca ccaaaaatct 
70261 ggcgggcgtg gtcgattatg tggtgaaagt 
70321 gaatgtcgat ggcgttgtag ggctaaacca 
7 0381 gccggcggcg gtcgtgccga ttcgcacaat 
70441 cggcgaagtg atggtgattg gcctcggttg 
70501 aggcaccgag gatgtccccg ccatcgccgt 
70561 cgagcagcat gttggcttta aatcaatggt 
70621 tctgacgaaa ctgaaccagc gccagcgcga 
70681 gatgcaatgc ggcggcagcg atgcgttttc 
70741 tgcttccgat ctgctggtac gctgcggcgc 
70801 gcgcgatgcc attcatcttc tgacgccgcg 
70861 actggatgaa atggcctggt acgataacta 
70921 taacccgtcc cccggcaaca aaaaaggcgg 
70981 ctctatcgct aaatcgggta agagcgccat 
71041 caccaaacgc ggcctgattt acgccgcgac 
71101 gcaggtcgct tccggcatta ccgtacaggt 
71161 gctgatggcg gtgccggtca ttaaaatggc 
71221 tgacttaatg gatatcaatg caggcaccat 
71281 gggctggaag ctatttcact ttattctcga 
71341 agatcaatgg ggattgcata accagctggc 
714 01 tattctggaa agcgcctcgc aaaacatggc 
714 61 actgcgccat gttcataccg gatatggcaa 
71521 attcaataaa ttgaaattct atgccaggcg 



gccaatgcct ataatgatat tgcttgcgcc 
cgttccccgc gaggtagtaa tcaaagggtt 
gctggccgcc gccatttcaa taaacgcggt 
tttcactttt tcacccaacg gcccggtcac 
ggcaatcatg gcttcgaccg ttccttcgcc 
cgcatcgggg aaaatttccc gaaatccttt 
aaggctttct ttataggagt cgggggcaat 
cacaacgccg gatggcgttt cacttatcca 
ccatccgggc acaacgtcgt tagcgagtga 
acgccagcgc gctatggtcg tcattaccgt 
ccataacggc ggcggtcagc gggagctgcg 
tcgccagatc tttaatgtgc agatcgatac 
ccatcggcgc tttcgcatcc agtaccgtgc 
agaccaaatc cgggttgacg cccgctttag 
cgatattcaa cgccacgatc acctggttag 
cgccggtatg caccacggaa cccgccatcg 
tggctttatc gccccccacc atcaccgaca 
cgctgaccgg cgcatccaac atctcaacgc 
ggcttgccag cggcgcgata gaactcatat 
cgatgatacc gttctcgccc agcgcaacct 
tgatgatggc gtcacactgt tcagcgatcg 
cggcaatgac gtcggcaatc gcttcaggat 
ctttcagtaa gtttttgctc atgggcttac 
tcatcgtcat agcgttctct ctttccatac 
ttctgcgtgc tggcgcggaa tgcgcctaaa 
cattccagat aacggcgggc atccgcctct 
tgcgctttag cgcgggcgaa aatatgttga 
ttgccgagat gacccagcgc ggcggccaaa 
ccttccgttg cggcgatggc atcaacattg 
ataatggtga tgtttttgtt cgactgcgca 
gcgcggtgag aaacggagac gccgcgaatg 
gcgcgagccg cttcctcttg cgtttcaaca 
tccagcatcc gtttgataat gaccggttca 
gcgctgcctt tcaatgccat taactgcgga 
tcgccatcca gcaccagcca gtcaaatccc 
cttgccagtg cagaccagca gccaatctgc 
ttattcggga aaatagcgtt attcatcgct 
catgtgatgc cgccaccatg acttatagca 
aatgggtctc cacattctat ttctaatgtg 
tgatatcttt atcgtctttt attattatca 
tgaattcgcc attcagtata aacagcctat 
aaaagggttt atttaacgct tatttttgag 
cacatttacg ctttgcctgc cctacataaa 
cgttcttata tctatactcc tgtcattctt 
attgagattt aacgatttaa ccataaccaa 
tggagaatgt tgaacaatgg ccaatatcga 
tataaaagta catgaaaccg ataatgtcgc 
cggaacacgt tttccggatg gcctggaact 
cgctctgacg gatatccccg ctcacggcga 
tgcggtacgc gacatcccgc gcggaagctg 
agcgccgccg ctgaatacgc taccgctggc 
ggaaggctac acgtttgagg gctatcgtaa 
gcttggcatt accaccagcg tgcactgtgt 
gattgagcgc gatctcctgc ccaaataccc 
tctgtacggc tgcggcgtgg caatcaacgc 
tcataatatc gcgctcaacc ccaattttgg 
cgaaaaactg cagccggaac gactgctgga 
tgaaaacgcc agtattgtgc gtttacagga 
cgacgatatt ttgcgggtcg ccgaacgcca 
aacctgcccg gcctccgagc tggtcgtcgg 
tggcgtcacg gcaaacccgg cggtgggtta 
gaccgtcatg ttctcggagg tcaccgaagt 
cgccatcaac gaagccgtgg gtaaacgcct 
ccttgatatg gggaaaaccg atcgcagcgc 
cctggcgaac gtcgtggaaa aagcgctggg 
tgtcgaagta ttgtcgccgg gccagcgccc 
gcccgccagc gatttcgtct gcggcacgca 
ctttaccacc ggacgcggca cgccgtacgg 
gacgcgtacc gagctggcga accgctggta 
cgccacgggt gaagagacaa tcgaagatgt 
tgtcgccagc ggccggaaaa agactttctc 
agtgtttaac cccgcacctg tgacctgatc 
ttaagggcca tgttttcata tgtttgataa 
aaacacctaa cccaccataa aaccattcaa 
caaccttacg tttctcacta atttgagtcg 



71641 attctgctgc ctcatcaatt ctttaatttg tgccagcgtg gacgtgcctt ccatcggccc 
71701 acgcgcagag atagccagcg atcctgcggc attagcatgg gctaaagcat cgggtacgga 
71761 atatcccgca agaaacaggc tgacaaaggt tgcgccaaag caatcgccag cgcctgtagg 
71821 atcaaccacc ttcaccggat acccagccac atgatgttgt tcgtcttttg aatagtaact 
71881 ggctccacgg gcgccacgtt taatgatgac atgggcaatt ccacgcttgt gaagccttgc 
71941 gacaattttc tcttcatcgc gggatttgct caggccgaaa taatccagtt cgccatcgct 
72001 tggcaggaag aaatccgtgt aatcaagaat atattcaaag gcctgcgaca tttcgcggat 
72061 ctttagcatc tctttacgga tattaggatc gaaagaaatt gtgccaccat tttcttttac 
72121 aatgctaatc gccttgcgta cggcatcgat caaacgaaag gaaaataatg acgatcccat 
72181 aatatgaaag tggcgatatt gcctgagtaa tgtttcatca aggtggtcgg cactcagcaa 
72241 accgcacgca ctgtccggca tgttgaaaat aaaatctcgc tgggcctggc ttcggtagct 
72301 gacaaaagca ctacctgttg tggcgttcgg cagtacggaa attccctgta catttacgcc 
72361 atcgcgcgac aatcgggtaa tattcataac gccaaaggca tcgttgccaa cacagctaaa 
72421 caacaatgaa cgaaaaccaa gtttagcaac ctgatcggca aatatggcag gcgccccact 
72481 gggatacggc ccccaaaatt cccccggtga ggaaaatccc tggttctctt tttttgccag 
72541 aaactcgacg agcaattcac tcaatgttgc gattgttatg ttcatgcgtt gtccttcatc 
72601 ttgcctgatg cagggtcggg tttatccagg tcagacattc gttattggta tagctgttgg 
72661 ttaagccgtc ggccagaaac cgtgagtggt actcagcggc gacaatctgt ggcgtaataa 
72721 tcgcgctcag cgtattcagt tttcctaccg gataacgcgc tatatcatga atcggacgct 
72781 gcgccaccac ggcaatactc tgtccactaa ggcgcaggca ttcacttagc aaagcagctg 

72 841 cactttcgtt tttcacgttg agcgtgccat cctcgctgat atggtccacc atcaccagac 
72901 aacatgacgg ttgaaattgt tgcaaagatt ggatggcgat ttcgcccccc agcgcctgac 
72961 cactgcgccc cagtacaccg cccaacaaca caatttcacc atcgatataa tcacgggccg 

73 021 gtgcaacatg gctaagatcg ttgatgataa ggcacagatc ccgataatcg cccaggaaag 
73 081 gaagcgcttt acgcaacacc tctccggccc ccagaaacac ggtatcgtcg tcgcagacca 
73141 gacgggcaac ttgcttagcc agttcaagct cgacgctatg ctctaacgcc tgcgactgca 
73201 ccacttcatg gcttaccgct gctctgacgg gttgggccgt gtaaatcgct ccgccaaagg 
73 261 agcgtttcag atagccttgc tgctccaggt aattgagatc attacggatc gttacccctg 
73321 aaaccgataa catttcagcc aaatcgtcta cttttatttc gccgttttta cggacgattt 
733 81 cggcaatgtc cagacgcctt ttcaacaggc tggtagatgg ttttgccaca acataccctt 
73441 tttttccgct tcgtcgggaa gttatcccgt gctttaactt tcatttttaa acttctgaca 
73 501 ggggatgtca attttgcacc acgtcaccga atgctcaatg ggaaacatca caataaaatc 
73561 aatcacttat agaattttca catcccctat ttacttacaa aacaaaattt aaatccacat 
73 621 atttgctttc atttaagaaa aattatcctg cttttgtgtt gatgatcaca atcatgtgtg 
73681 gcaatgatcg ttacattact ttcaaaacga aggttatttt tattttgtac tttaatttcg 
73 741 aaagttataa acggagacca ctatgttcat tatttccagt aaaaatatgc tccagaaggc 
73801 ccagcatgca ggctatgccg tgccagcctt taacatccat aacctagaaa ccttgcaggt 
73 861 ggtggtagaa accgccgcag aaatgcgctc accgctgatc gttgccggaa caccaggcac 
73 921 gtttagctat gccggaatgg gtaacattgt ggcgatcgcg ggcgatctgg ctcgtgaata 

73 981 caatctgcca ctggccattc atctggatca tcatgaatcg ttagccgata ttgaaagcaa 

74 041 agttatggca gggatccgtt cagtcatgat cgatggttcc cactttccct ttgaagagaa 
74101 tgtggcgctg gtgaaaagcg tggtcgattt ttgccatcgc tacgacacca gcgtggaggc 
74161 agaactgggc cgccttggtg ggatcgaaga tgatttagtg gtagacagca aagatgccct 
74221 ttacaccaat ccacagcaag cacgtgagtt tgtggcgcgc accggcattg attcgctggc 
74281 ggttgctatc ggcacggcac acggtatgta tgccgctgaa cctaaacttg attttgagcg 
74 341 actggcagaa atacgcgctc tggtggatat ccctctggta ttgcatgggg catctggttt 
744 01 gccggaaagc gatattcgcc aggccatcag ccttggggta tgcaaagtca atgtcgccac 
74461 cgaactgaaa atcgccttct ccgacgcctt aaaagagtat ttcctacaaa acccgaaagc 
74 521 caatgatccc cgccactata tgcaaccagc aaaacaggcg atgaaagagg tggtacgcaa 
74 581 agtaattcat gtttgcggct gtgaagggca actgtgagga atcgcctgtg atctacacgc 
74 641 taacacttaa tagcgcgatt gatatgaata tatttagcga tcctttacag ccaaatattg 
74701 tcaatcgcac tcaccacacc gagttttgcc caaatggtaa aggggtaaat gttgcgctgg 
74 761 ttctggatca ctttcaaata cctgcgcata tattaggcat ttttggtggt ttcaccgggc 
74821 attatattgt agaaagcctg cgtacccgaa aaatgccagt cacaccagca tgggtagaag 
74 881 aacccacgcg gattaatatt ttcattcatg acggcaagca ggaatataaa ctggtcaacc 
74 941 ctggctcata tattccagat gaatgtaaaa aacaaattat cacgattatt tcgcaactgc 
75001 ccgatgcaga atatctggtg ataagcggca gcctgccaca aggtattgaa agtcgctttt 
75061 acgcagaaat tatgcatatt tgtcagcaaa aaaatatcgg cgtaatttta gatattagtc 
75121 atccgtcatt acgtcagtta ctggagttca aaccgttatt aattaaacca aatgatgaag 
75181 aggttaaagc aatattcggt ttaactgtct ctgacgacaa tgatgcgaaa aatactctaa 
75241 ccactttaca tgcacttggt gcacaaaatg ttctgctaac ccttggcgct aaaggaatgt 
75301 atttctccaa tgggattgat tactggtttt gtagcgcgcc aacggttgat ttggtgagct 
75361 ccgcctgtgc aggcgatgct gcactggccg cctttctcag ccagtggtta tctacaggag 
75421 aagtggaata tgccttatct cttgccagtg caacaggagc tgatgtcgca agttctgccg 
754 81 gactaggcca acttgcggca atagaaacct tactttcgca aatccacgtc agaaagctgt 
75541 aggttaaatt acaatataag ttctgcttat gaaaaagatc attgcagtga ccggctgccc 
75601 taccggtatt gcgcatacat ttatggctga agaagcctta aaaaatgccg cgaaaaaatt 
75661 atctgttgaa ataaaagttg aaaccaatgg tgccagcggt gttgaaaatg ccattcaacc 
75721 tgctgatctg gtagatattg ccggagtcat tattgcggcg gataaagatg tcttacctga 
75781 tcgctttaat ggtttaccgg ttattgaagt accggtaaaa gaagcaatcc atcatcctgc 
75841 ggagctgatt aacaaagtta ttaatggtga agccccaata cgtaaaggcg aatcaaccac 
75901 cagcacggaa attatcgaaa aagaatcact ggggcgacaa atttataagc acctgatgag 
75961 tggtgtttca aatatgctac cttttgtagt tgccggaggc atattaattg cggtgtcgct 
76021 tttatggggg atttattccg ctgatcctaa ttcagctgaa tacaatgcaa ccgccgcaat 
76081 gctaatgaaa atcggtcagc aagccttttc gattatggtt ccggtcttta ccgcttatat 



76201 aaatactacc ggagcaggat ttctcggtgg gataattgcc ggattcgccg ccggttacct 
76261 gatgttatgg gtaaagaatc gactcgaagg cttaccgcgt cagtatgaag gcctgaaatc 
76321 gatttttatt atgccgctca ttggcgtact ggttattggc gtgttgatgt cgctgcttgg 
763 81 gcaacctgtc gcagctatca ataatagcat gatgaactgg ctggcatcgc tacaggaagc 
76441 gaatccaata ttgctgggta ttgtggtggg tgcaatgtgc tcttttgact ttggcggccc 
76501 ggtaaacaaa gccgcttatg tcaccggcac gcttttactg ggccagggca acttctactt 
76561 tatggctggt gtgtctgccg catgtattac tccaccactg gtaattgctc tggcgaccac 
76621 cttctttcca aaaggtttta gcgaggaaga acgtgccgca ggcatggtta actatatcct 
76681 cggttgtaca cacatcactg aaggcgcgat tcctttcgca gcgaaagatc ctttgcgtgt 
76741 catcccgatg atgatgattg cttccagcat ttccgcagta cttagctaca gcttgcgtat 
76801 tcaggttccg gctcctcacg gcggcttctt aattttacct ttggtgagtc agccgctggc 
76861 ctgggtgtta tgtatccttg cgggatctgc atgtggtgcg atgatgcttg gcctatggag 
76921 attgtgggct gtgcgcaaaa attcagtcaa cacaactcct gtagcaaagg ctggaggtca 
76981 gaatgcagct ctgtgaacac gatattttta tcagcgatga gcgcctcgat aaagtcaccg 
77041 ctctgcaccg cgtggtggaa aagttatctg cggctggcaa taccacgcct gactatttac 
77101 gcggcatgtt ggatcgcgaa gcacagattt ccacttatct gggaaatgga atcgcgatcc 
77161 cacacggtac gccagaatct cgcgatgcgg tattacaaac cggtgtaaag gtaatcgttt 
77221 ttcgccacgg cgttgactgg ggtgacggca ataccgcgta tctggtcacc ggaattgccg 
77281 cgcgctccaa tgaacatctt gagattttgc gccaactgac tcgcgtgctc agcgatgacg 
77341 ctattctgca agcactggct aaagccgaat cccccagtca ggttttagcg ctactgactg 
77401 gctcgacgac caatacgcca gcagccatgg agttgcacga gggtgagcag gcaacatttg 
77461 tcatccataa tccgcatggt ttacatgcca gacccagtgc ggtactggtg aagtttatca 
77521 aacagtttca aagccacatt acggtagaaa atctggataa cgcctccggc ccggtggacg 
77581 gaaaaaacct gatgcgagtg gtgtcgctcg gcgcgaaaaa ggggcatcgc ttgttgttcc 
77641 gggcgcaggg cgaagatgca cagcaggcac tacgtgaaat cggggagctt atcgcctctg 
77701 gtgcaggcga gatgatcacc gttcccgtta ccccaccacc agaagtcatg cagccaaagc 
77761 gcagttggct atctcgattg tttaattagc cttcatttgt tcctccgtgc ccgctccggc 
77821 gggtacggtt tttcatgaca aagtgaagtt acagacatta cacaccattt cgttacctta 
77881 cattttcttt cgcaactttc atttatcaga tcaaaatcac aaaacaacat tacgaaagcc 
77941 tataaattct ttcgaagaat aaaaacgaaa gaactcggag ataaaagtga aagaaataat 
78001 tgctcgtcat aaagcaggag aacatctggg catctgttca gtttgttctg ctcatcccct 
78061 ggttatcgaa tcagctctgc ttttcgatct caatactgac aacaaggtat tgattgaagc 
78121 cacatccaat caggtgaatc agtttggcgg ttataccgga atgaaaccgg ctgattttcg 
78181 tgattttatt tatggcattg ctcaggaagt gggatttcca cgtgagcggt tgattcttgg 
78241 tggcgatcat ttagggccta actgctggca gaacgaaccg gcagcggcgg caatggaaaa 
783 01 gtcggttgag ttaataaaag cgtatgtcgc cgctggtttt agcaaaattc acctggacgc 
783 61 gtcgatgtcc tgcgctgacg acccgacacc gttggatccg atggtcgttg cacgccgtgc 
78421 cgccgtgctt tgtaaagcag cagaagagac cgcaaacgaa gaacaaaaat gccatctgac 
78481 ttatgtcatc ggcacggaag tgcccgttcc tggcggtgaa gccagtacca tcggcagcgt 
78541 tcatgtcacc cgcgaggtcg atgctgcccg tacgctggaa actcaccaaa tcgcgtttcg 
78601 tgaatcaggt ctggaagaag cactgtcacg cgtgatcgcc attgtggtgc aaccgggcgt 
78661 tgaatttgat catacccaga ttattcatta tcagccgcag gcggcacagg cgctctccgc 
78721 atggatcaaa gaaacgccga tggtctatga agcgcattcg actgattacc aaactcgcca 
78 781 ggcctaccgc gccctcgttc gcgatcatta cgccattctg aaggtcggcc ctgcactcac 
78841 tttcgccctg cgcgaagcca ttttcgcact tgcgcaaatg gaaaacgagc tgatctcccc 
78 901 ggaacaacgt agccgcgtga tggaagttat cgatgaagtg atgctaaacg agccaggcta 
78961 ctggaaaaag tactaccgcc ccacctagag ccaggcgatg gtcgacatcc actttagttt 
79021 gtctgaccgt attcgctatt actggccgca cccgcgtatt cgtcaaagcg tagagaagtt 
79081 aatcgccaat ctgaataacg tcacattgcc gctgggatta attagccagt ttatgcccgt 
79141 acagtttgaa cgcctgtctg agggcgtgct cacccccacg ccgcataacc tgattattga 
79201 caaaattcag gatgttctgc gcgcttatcg cttcggttgc acgccggatg tcgcctgaat 
79261 agtggagaat ttatgagcca attatttgtc cgaaccggaa tcacattcga ctcgagccaa 
79321 caggcgctgg cgcacattgg caaagagatg ctggcgaaag gcgtggtaca tgatagttat 
793 81 ccgcaggcac tggtggaacg tgaagcgtcc tttcccaccg gcattgcgct ggagcgccac 
79441 gccgtcgcta tccctcattg cgaggcagtt catgcgaaat cacccgctat ctatctgatt 
79501 cgtccagata agccggtcat gtttcaacag gcggatgatg acgaagagat tgccgtttcg 
79561 ttaatcatcg ccttaatcgt tgaaaacccg gcggcacagc taaaacttct gcgccgtctg 
79621 ttcggggcat tacaaatccc ggacaccata gaagccttac tgagcgcccc ggatgccgaa 
79681 ctggcgtcgt gctttgagca caaagtcctt acggctgagc agtgcgtcca ggtttaataa 
79741 taaattgata ataatgagga ataccctatg aaacgtaaag taattgtggc ctgtggcggt 
79801 gcggttgcaa cctcaacgat ggctgcggaa gaaattaaag agctatgtga tgccaaccat 
79861 attgagctcg acttagtgca atgccgggtc accgaaatcg aaacctatat ggacggcgcc 
79921 gatcttatct gtaccactgc cagggtcgat cgcgcctttg gcgatattcc cgtcgttcac 
79981 ggtatgcctt ttgtttccgg cgtgggtatt gaagcattac agcaaaaaat tctgtccatt 
80041 ctcatggggt aacgtatgtt tagcgaaata atgcgttata tcctcgactt aggcccaacg 
80101 gtgatgttgc ctctggtgat catcgtgttc tctaaactgc tgggaatgaa gcttggggat 
8 0161 tgttttaaat cgggtttgca tattggtatc ggcttcgtgg gtattggtct ggtcatcggc 
80221 ctgatgctgg attctatcgg ccccgcggcg aaagccatgg cggaacattt ccaaatcaat 
80281 ctccacgtta ttgacgtcgg ctggccgggt tcatcgccca tgacctgggc gtcacaaatc 
80341 gcgctggtcg cgatccctgt cgccatcggg gttaacgtcc tgatgctggt gacccgcatg 
80401 acccgcgtgg tgaatgtcga tatctggaat atctggcaca tgaccttcac gggcgccatg 
80461 ctgcatctgg cgaccggttc atactggctg gggattctgg gcgttgtggt tcatgccgcc 
8 0521 tttgtctaca aactggggga ctggtttgcc aaagataccc gcgactattt tggcctcgag 
80581 gggattgcta tcccacacgg ctcatccgcg tacctgagcc ccgtggcggt gctcgttgat 
80641 accattatcg agaaaattcc gggtctcaat cgtattcact ttagcgcaga cgatgtccag 



80761 ggtgtactgg caggctacga caccaaagcc 
80821 gtgatgctgc ttatgccacg cgtcattaaa 
8 0881 aaacatgcgc gtaaacgtct acaggccaaa 
80941 gatccagcgc tactgctcgg tcatacctct 
81001 ctgaccatcc tgattgccgt cttagtaccg 
81061 gccaccatcg gtttctttat tgcgatggcg 
81121 acgctgattt caggtgtcat tattatgggt 
81181 ggcctgcata cccaactggc tgccaatgcc 
81241 tcgctggatc agggcggttc tcccatcacc 
81301 aatatcgtcg gcttcgccgt cattgccatt 
81361 cgtcgcgccc gacagtttgt cgcggctgag 
81421 gcctcttaat tttaggggag caatcgctcc 
81481 agtggttatt cacgctgagg gagacgtgcg 
81541 agccgaggac gatgtgttgg tcaaagtcgt 
81601 gcgtattttc gcgcagggcg cccattatta 
81661 ctacgttgaa tcctacggca caggcgtaac 
81721 tgtcccgctt cttccctgct ttcactgtcc 
81781 caaacagtat cagtttgtag gatcgcgcag 
81841 caaacgggcc aatcttttcc gcttgccgtc 
81901 cgaaccgatt accgtgggct tacacgcctt 
81961 cgtaattatc gtcggggccg ggacaattgg 
82021 gggcgcgcga agcgtaacgg cgattgatat 
82081 gctcggcgca acgcatacct gtaatagccg 
82141 gttgtccgac attcagtttg atcaactggt 
82201 ctcgctggct atcgatatca ccgggccgcg 
82261 tcacgatctc accctgacga cgcgtacatt 
82321 cctcggcagt tggatgaact actccgcgcc 
82381 gcgcctgttg gctgaaaaac gtcttcaact 
82441 ggaaagcttt gcagaagcag tcaaagcgct 
82501 acttcaactt tcctgatggt acgagccagc 
82561 atttagcgtt cacctttcgc aatccttcgt 
82621 atcaatatga actcatttga gcgaagaaat 
82681 agcgtgctgg tgatggacct ttcaaatacc 
82741 gacctgcgtc tgctggaaga gaaaggcctt 
82801 ccgggaagtc atctggcgga aggcgacaat 
82861 ctcgccagcg atccgaaaaa gcggattgcc 
82921 atgaccatca ttctggatag cgggagcaca 
82981 aaaagcaata ttacggtgat cactaacagc 
83041 aaagatctca cgctggtggt ttgcggcggt 
83101 ggcacgattg cggaacgatc gctacacggc 
83161 gatggcattg atgcgacaaa cggtattacc 
83221 gtcatggcgg cggcggcgca caaagttatc 
83281 cgcggcttta accaggtatt gccgatggac 
8 3341 atcagcaaac aggataaagc ggcattagcg 
83401 aaaggagtcg gttatgcatt gctgatcgcg 
83461 ctatcaccgc ccaatgcccc catcacttta 
83521 gtgatggcga taaaaggcgg ttcccgggcg 
83581 catacttata cagcgcattt ttcttcacgc 

83 641 ttttcagcgg cagctctgcc tgtagcagcg 
83701 cgtcttcttg cgctttatgc ccttcgacaa 
83761 catcttcttt gacccacgcc agcagctcgc 
83821 ttttggtcag ctcacgcgcc agcaccacgt 
83881 cttccaggct atccaacaga cgatgggtgg 
8 3 941 cttcaatggc ttttagcgca tcacggcggc 
84001 aacaaaaacg atctgatggt aaacctgcgg 
84061 ctggtagcgg caccacgcga atccccgctt 
84121 ggtcattaat tagcggcgtt ccggcatcgg 
84181 gcttcgcgac cagcgtttcc gctttttgtt 
84241 gggcattaat cccaaaatgt tgcagcaata 
843 01 ttaaatcaac ggcttgtaaa acttccagcg 
84361 taggagtagg tacaataaag agttggccct 
84421 ttgtgtcgtc cgtattgccg atttaatatt 
84481 cagtatggta ccctcaacat tttctcgttt 
84541 ggctgcgcta cttttcgccg ggtgcggcac 
84601 gcagggttca gcgcaagctg attccgcctt 
84661 tgatagcaag accaactggc aattactcgc 
84721 ccagcaggcc gtcgagttgt tcaatcaacc 
84781 cgaacaatct ttattagcgg tagagatcaa 

84 841 ggccttgctg gataaactaa aacccgccga 
84 901 gcaggcgcag atcgttgcca gccagggacg 
84 961 cgcccaggaa ccgctactgg cggcgaaaga 
85021 ggcgctctcc gccatgacgc cggatcaggc 
85081 tgtgcttcag ggctggctgg atctgcaacg 
85141 catgctgaaa gccgggatcg ccgactggca 
85201 aatgctgccg acgcagctcg tcaatgtaca 



gttctgcaac tggcagtcaa aaccgcagcg 
cctattatgg atggcctaac gcctatcgcc 
tttggcgggc aggagttcct gataggcctt 
gttgtctccg cgagcctgat attcattccg 
gggaaccagg tgctgccgtt cggcgacctc 
gttgcggtac accagggcaa cctgttccgc 
atcaccctgt ggatagccac gcagacgatt 
ggagcgctaa aagctggcgc acaagtcgcc 
tggctgctga ttcaactttt tacctggcag 
atctatctgg ccggcgtact gctgacctgg 
aaagccacgg cgctacagca aagtcaaatc 
cctcaccttc ctggagaatg ttatgaaatc 
cgttgaagaa cgtcccttac cacaactgca 
tagctcaggg ctttgcgggt cggatatccc 
tcctattacg ttaggccatg aattcagcgg 
ggatatgcag cctggcgatg ccgtcgcttg 
gcaatgcgaa cgcggttact tttctttatg 
cgaaggcggt aatgcggaat atgtggtggt 
tgatatgccg attgaagatg gcgcgtttat 
tcatctggcg cagggctgcg aggggaaaaa 
cctgctggcc ttacagtgcg cgcgggaact 
caatccgcag aaactggaac tggcgaaagc 
ggaaatgacc gccgacgaca tccagaccgc 
tctcgaaacg gcaggaactc cccagaccgt 
cgcgcaactg gcgctggtgg ggacgttaca 
cgggttaatt ttgcgtaaag agctcacgct 
atggccagga gaagaatggg aaaccgcagc 
gacccctctc attgcccatc gcggcgatgc 
taatggcgcg cccatgcagg gcaaaatctt 
aacctgcgct ggctcacatt tcctttcgaa 
ttaaactagt tacagttaat tatcaggcaa 
aaaattgtcg acctgattaa tacgcaaggc 
tttggtattt ctgaagtgac tatccgtgct 
gtcacccgtt ttcatggcgg cgcggcaaaa 
caggaagtca ttctggaaga tcggtatcaa 
caggcggctg cggcaatggt tgaagaagga 
acattactaa ttgcggaagc gctcgcgcga 
ttgcctgccg cttttacgct atcagaaaat 
acggtacggc ataaaaccca ctcaatgcac 
atcagcgccg atgtcatgtt tgtcggggcg 
acgtttaacg aaggttattc cattagcggc 
gcggtactgg acgcgaccaa atttaaccgt 
aagatcgact gtgtgataac cgatgacacc 
aaaacaggcg tggaattaat gatcgtctaa 
agagtaagcc caaaggaaag gtccggcccg 
cccacatcaa tcacctgatt gagtattaac 
ctcgctttta ctcttcctgc tgcgccagcg 
cgtgaatttc tgctgccagc gccgccgctt 
ccagcgtgcg cagcgcgtcg gcgggcaggt 
tcagcaccat ttcgcctttg cgacggtttt 
cgaccggcgc gccgtgaatg gtttcccagg 
aacgggattc gccccacacg gccaccatat 
actcataaaa aatcagcgtt cgtggctccg 
cttttgattt ggcaggcagg aagccttcat 
cgcttaatgc agtgatagca gcacacggcc 
cacggcaggt acgtaccagg tgatagccgg 
aaaccagagc aatgttctgc ccctctttca 
gttcgttatg gtcgtgcagc gcaaacaacc 
aaccggtgtg acgagtgtct tcagcggcaa 
cgcgttgggt aatatcagcc aaattcccga 
gagaattatc cgccgattcg ttttgtttca 
gagcattgcg taaaaaaata tcactggata 
gaacgccgcg cgcgcgctgc ctgtcgtcct 
ccaggcgcca gatcaaagcg cagcctatat 
ttacctgcat cagatgcagc aaagcgcaga 
cattcatgca ctgctgaaag aaggaaaaag 
cccgcaaaat ctgaacgata cccagcgtcg 
actggcgcag aaagatgtgg caggcgcgca 
ctttgcgcca catcagcaag cgcgttactg 
cccgtcgctt accctgttgc gggcgttaat 
gaaacaaaaa aatatcgacg ccacctggca 
caggacgtta gttatcaacg ccgatgaaaa 
cgtctggttt gacaaccgca acgatccaga 
aaaacgctac ccgcaaaatc cgggggcgaa 
acgttttaaa ccagcttcca ccagcaaaat 



85321 tttcgaagcc gcgaaaaacc tcggcaccca ggcggtggaa atgcagcctg tcgccgcgcc 

85381 tgacgcgccg gtcgaaccaa gcgtggagga gacgcaacca caaatgacca acggcgtcgc 

85441 cagtccgtcg caggcctcgg tgagagatct gactgatgac gctccatccc agtctgctac 

85501 gccagtcagc gcgccacaaa ctccccctgc gcagcctgct acagcaagcg cgccggcgga 

85561 tccctccgct gaattaaaaa tctacgatac ctcttcccag ccgttggatc aggtgctcgc 

85621 tcaggttcag caagacggcg ccagtatcgt ggtcgggccg ctgttgaaaa acaatgtgga 

85681 agcgctgatg aaaagcaaca cgccgctcaa cgtgctggcg ctcaaccagc cggaaacggt 

85741 acgtagcttc cctaatatct gctatttcgc gctctctcca gaagatgaag cccgtgacgc 

85801 ggcgcatcat atttatgagc agggcaagca gtcgccgctg ctgttgatcc cacgcagcgc 

85861 gcttggcgat cgcgtggcga atgccttcac ccaggagtgg caaaaactgg gcggcggcat 

85921 cgtgttacag caaaaattcg gctccgtagc cgagctgaaa atgggcgtga acggcggcgc 

85981 gggtatcgcg ttgacgggca gtccggtcgc cgccagcgtg cctgcgcagc cgggcgttac 

86041 cattggcggt ctgaccatcc ctgcgccgcc gaccgacgcg caaatcaccg gcggcggacg 

86101 cgtagacgcg gtctatattc tggctacgcc ggaagagatt ggctttatca aaccgatgat 

86161 cgccatgcgt aacggcaccc agagcggcgc gacgctgtat gccagctccc gcagcgcgca 

86221 aggcacctcc ggccctgact tccgtctgga gatggaaggt ttgcaataca gtgaaattcc 

86281 catgctggca ggcggcaata cgccgttgat gcagcaggcg ctgagtgctg tacataacga 

86341 ctattctctg gcgcggatgt acgccatggg cgtggatgcc tggacgctgg cgaaccactt 

86401 ttcgcagatg cgtcaggtgc aggggtttga gatcaatggt aataccggcg cattaaccgc 

86461 cagcccggat tgtgtgatta acaggaagtt atcatggctc aaataccagc aaggggagat 

86521 tgttcccgcc agctaacacg taaacaggct ggcgacgcgt gggaagctgc cgcgcgtctc 

86581 tggctggaaa gcaaaggact gcggtttatc gccgccaacg tgcgcgagcg cggcggcgaa 

86641 atcgatctga tcatgcgcga cggaaaaacg acggtttttg ttgaggttcg ctatcggcgc 

86701 tccgggcttt atggcggcgc ggcggctagt gtgacccgca gcaagcaaca caaattatta 

86761 catactgccc gcttgtggct cgcccgccag aatgggagtt ttgatactgt ggattgtcgg 

86821 ttcgatgtgt tagccttcac cggaaatgag attgagtggt ttcgggatgc gtttaacgac 

86881 cactcataat tgaagatttt aaggattagc gtgctcgaaa gaatcaaagt ttgctttaca 

86941 gaaagcattc aaactcaaat tgctgcggcg gaagcgcttc cggatgccat ttcccgcgcc 

87001 gccatgacgc tggttcattc cctgcttaac ggcaacaaaa tcctctgttg tggaaacggg 

87061 acgtccgcgg ccaacgcaca gcattttgct gccagcatga ttaaccgctt tgaaacggag 

87121 cgacccagtt tacccgccat tgcactaaat accgataatg tggtcttaac tgcgatcgct 

87181 aacgatcgcc tgcacgatga agtttatgca aaacaagtcc gggcgctggg acatgcaggc 

87241 gatgttttat tggcgatctc tacgcgtggt aatagtcgcg atatcgtaaa agccgttgaa 

873 01 gcagccgtca cacgtgacat gaccattgtg gcgctaaccg ggtatgacgg gggcgagctg 

873 61 gccggactat tagggccgca ggatgttgaa attcgtatcc cttcacacca cagcgcgcgc 

87421 attcaggaaa tgcatatgct gacggtaaac tgcctgtgcg gtttgatcga taacacgctt 

87481 tttcctcacc aggatgatta aggagtacac atgaaggcat tttcgccgct cgcagtcctt 

87541 atttctgcgt tgctattgca aggttgcgtc gccgccgcgg tagtgggtac ggcagccgtc 

87601 ggcaccaaag ccgcaaccga cccgcgtagc gtgggcaccc aggtggatga cggaacgctg 

87661 gaactgcgtg tcagcagcgc gctgtcgaaa gatgagcaaa tcaaaaaaga gacgcgcatc 

87721 aatgtcactg cttatcaggg caaagttttg ttagtgggcc agtcgccaaa cagcgaactc 

87781 tccgcacgcg cgaaacagat agcgatgggc gttgaaggca ccaccgaggt ctataacgag 

87841 attcgccagg gtcagcctat cggcctgggg accgcctcta acgatacctg gatcaccacg 

87901 aaagttcgct cacagctact gaccagcgat caggtaaaat cgtcaaatgt gaaagtcacc 

87961 accgagaatg gcgaagtgtt cctgctgggc ctggtgactg aacgtgaagg taaagcggca 

88 021 gcagacatcg ccagccgggt gagcggcgtg aaacgcgtga ccaccgcctt tacgtatatt 

88 081 aagtaaccgg tgtgccgggt ggcgataaaa atgtgtaaat cgcgtcgcca tccggtaaat 

88141 catccggctt cgctaccccg ctttttcccg cagttgcgat gaggtcagaa tcgtcacgcc 

88201 ttcttgtgct ggctccagcg cttccgccag catggcccgc gccacatccc gcgcatcgat 

88261 cgatttccag tttcctggca gcagccggaa tagcggagcg aaaagcgttt cattcacccg 

88321 ccgcgttgtt ctgtcgccga gcagcataga aggccgggca atcgtcaaac gaggccaatt 

88381 ttgcgcgatt aacgcctcct ccatttctcc tttcacccga ttgtagaaaa acggagagtg 

88441 cgcgtttgct cccattgcgc tgaccaccaa catgtgctgc gcgcccagtc gacgcccggt 

88501 cagcgcggta tcaaccacca gcgtataatc cgcatgaata aacgccgctt tacttcccgc 

88561 ttcacgccgg gtcgtgccca ggcagcaaaa aacaatatcc accgggtcgg tcacctgagc 

88621 taacgcgtcg gtaagctgcg gatcgtgagg gttataaacg ccgacaatat ccgtcagcgg 

88681 gcgacgcgtt ggcgcggcga tcgcgctcac ctgcggcgtg ttgattaaca ttctcagcag 

88741 atgtccgccg accagtccgg tcgcgccggt aatcagtacc tgactcatcc tcgctccttt 

88801 acagatttgt ccaccttgca ctctcggccc tatcgaccag gcttaatagt ctacgaggta 

88861 agtatccatc attgtggaaa atttgcctta cccgacgcca ccactgcgga ggaaacgcat 

88921 gagtaagaaa attgccgttt tgattaccga tgaatttgaa gattcagaat ttacctcgcc 

88981 ggctgcagaa ttccgtcagg ccggccatga ggtcatcacc atcgaaaaag aggcgggtaa 

89041 aacggtgaaa ggaaaaaaag gcgaggccag cgtcaccatt gataaggcta ttgatgacgt 

89101 tcgtcccgac gagttcgacg ccttgctatt gccgggaggt cattcgccgg actacctgcg 

89161 cggcgacagc cgtttcgtgg attttacccg cgatttcgtt aacagcggta aaccggtttt 

89221 tgccatttgc cacggcccgc agttgttgat cagcgccgat gtcattcgtg gccgcaaact 

8 9281 cacggcggtg aaaccgatta ttatcgatgt gaagaatgcg ggcgcggaat tttacgatca 

8 9341 ggaagtcgtc gtcgataaag atcagctggt gaccagccgc acgcctgacg acctgccggc 

8 94 01 atttaaccgc gaggcgctac gcctgctggg cgcgtgagtc acgtaaccag tgcagttttt 

89461 taccaaaccc cagcgtgttg tcggtgaatt taatttcatc cagccgaatt tcccataccg 

89521 gcgctggcag caccctggcg accgggaagc gacgaaggta agctttacgc gcggcgtcgc 

89581 tctcctgccc ctccagacgg cgaatttccc ctttaaactg cacgccgcga atgcgcgcca 

89641 ccgttttcgg ctgaccattg accgttcccg caactggcgc gcacgcgccg gacatttgcg 

89701 catggcgggt tttatcatcc gttaacagat acagcgcgac gttttgcgca tcgaacaaat 

89761 aaaacgcatt ggcgcaccac agctctccct catggtgtac gcaccaggtc accacgtgtt 



89881 ggaacctgaa aattatcatg ctgatggcga 
89941 gtactgcaga caatgcgctt tacaccggaa 
90001 agcatcaaac gggaaaaggc gcaaaagcat 
90061 ttgcggcgca ggtcggcgat cgctcgctgg 
90121 tcacaaagcg ccagaaggag cgccttgtga 
90181 ccagcctgca aacgccggtg cttaaaaacg 
90241 cgtcacgccc tccagcgcat cctcagccaa 
90301 gggccaacgg cagtgaagat cgtaatgtgc 

903 61 cgccgggtcg cccagcgtca cgaccgccgc 
90421 ttcatacact aactggcgcg ccagcccttg 

904 81 cgccatgccg acccactgta aatcttcgcc 
90541 gcccactacc tggccttcat catccgtggc 
90601 acgcaaatcg tgaaccagct tcgcttccgc 
90661 atcaatacca ggcgcatcaa tgggaatttc 
90721 gtctgtttgg tttccggcga gtttttcatt 
90781 agcataatgc gtaacgcttt cggcatctgc 
90841 acatacaacc ctaactcagt atcgccttca 
90901 tccggatcct gtttacgggc ggcgatcatt 
90961 acgtcagcat ccgcctgctg gctaacgatc 
91021 tttaagtcga tgtcacgaac atgaatgctt 
91081 ccatcggcca gcgcctgacg aaactgccag 
91141 agcgcaaagg gcgtcagttt aaccggtaca 
91201 cgtgaacgca gtttatctaa cacgagcttt 
91261 ccatatccaa taaatcacat ggcggcgtaa 
91321 ttattggtgt taccaatacg cctttaactg 
91381 aactaaaatc cctgttcgtt aacaattttg 
91441 tggagctgct ctgccctgcc ggaaatctcc 
915 01 ctgacgccgt ttatatcggg ttaaaagacg 
91561 actttaccga aaaaaaattg caggaagcgg 
91621 tacacatcgc cattaatact tttgcgcatc 
91681 tggatatggc ggcgcagctt ggcgccgacg 
91741 aatatgccgc agagcgttac ccgcatattg 
91801 ccaacgaaga agcgattcgc ttttatcacc 
91861 cgcgtgtact gtcgattcac caggtaaaac 
91921 aggtattcgc gtttggcagc ctgtgcatta 
91981 acctgacggg ggagtcgccc aataccgtcg 
92041 ggcagcaaac gccgcagggg ctggaatcgc 
92101 aggatggcga aaacgcaggc tacccaacgc 
92161 agcgctatca cgcgctggag gagccaacca 
92221 tcatggcggc gaacatcgct tcggtgaaga 
92281 tcagccaggt ggcgaaagtg tggcgccagg 
92341 acttcgttcc acagcgcgac tggatggaga 
924 01 ccacgcttgg cgcatatcac cgtaaatggc 
924 61 accggtgctt tattactggc cgaaagagac 
92521 aagcagcgct gatatcattt atctgggcga 
92581 agtcggcgac tggctggaaa tggcgaaatc 
92641 ctccaccctg gcgctggtac aggcgtcatc 
92701 caacggcgat tttctgctgg aagccagcga 
92761 caaactgccg tttgtcgccg gccatgcgct 
92821 gttgctgaaa gaaggcatgg tacgctggtg 
92881 ggtgaatttg cttaatcagt gcgatgaact 

92 941 gttgagctac gggcatctgc cgctggccta 

93 001 agaccgcccg aaagatgaat gcgaaacctg 
93 061 gctctcgcaa gagaatcagc aggtgtttgt 
93121 tgtctataac cttggcaacg aactgacgtc 
93181 gtcgccgttg gggacggaga catttgccat 
93241 cggcgcgccg ttaccgcttg ccgcccatag 
93 3 01 cgggctggag ctacaggcct agccggatgg 
93 361 agcgctcccg aaggcccgat aagcgcagcg 
93421 ataaagctca ctttgttaac aacattcgct 
93481 ggtaacaaag tgagccgtta tgactgacaa 
93541 gccgatccct gaaggatctt cggcaaaaga 
93 601 gctggctgaa aagcgtggct atcaccgcta 
93 661 tatcgccagc gcggcgacct cggtattgat 
93 721 acatcttggc tccggcggcg tgatgctgcc 
93 781 gttcggcacg ctgaatacgc tctacccggg 
93 841 gggtagcgat cagccgacga tgcgcgcgct 
93 901 ctttccacgc gatgtcgcag agctggtgga 

93 961 tgtgcgcccg gtgcccggct acggcgagaa 

94 021 gtatagcgcg caactggcgg cccagcttgg 
94 081 gccggatatg ttgttccagg cgctgcatct 
94141 gctggaaaaa ccgtacgcga tggtgtgtat 
94201 cgccgaattc ctgtttacct ccatgcagca 
94261 cggccaactg ccgccgccga ttgagaatat 
94 321 tggcgtgcag caggcgctga gtatgtcgct 



caatgacacc ctggtatctg tatctgattc 
taaccaccga tgtggcgcgt cgttacaggc 
tacggggaaa aggcgagtta acgctggcgt 
ccctgcgcat agagtatcgc atcaaacagc 
cggaacgcga agcgtttgag gcgctgctgt 
attgaagtgg tcgtgatact ccaccagccc 
acggtgtacc tggaaagcgc tttccgtacc 
ggccagttca aaaccgaagc ggctatataa 
gtagccgaac tcgttgagcg aatccagccc 
cccgcgatac ttttcatcga ccgccagcgg 
ctgcacatca accgggctaa aggcgacata 
caccagtccg agcgtcagaa aaccatcttc 
atcgctttcg aatgaacggc gtaacagcgc 
tactcgaatt agcatggttc acctaccgag 
cccgcctcaa caaaatccgc cagttgcagc 
tccagttcga tggcgtccat cagattcttc 
atgaccagtc gacgctggaa aaagagcgta 
agcagatcgc tggcgtcggc gctaaaactg 
agcttttcat tttcaaccgt ggtataccat 
aaccaacgac cttcgaggaa ttccagctct 
ctcagaacct gttccagaac ctggcgcttt 
ctcatcagag acgggccagc atggactaag 
actccctgtt tcaatagtcc tgttattttg 
atcaacaatt gggtctgatt ttctacccca 
ccttaaatca aaaattgtcg cagcaaggtt 
cgtcgcagac gtaaccctca ggataaatta 
cggcgctgaa ggcggccatc gaaaacggcg 
ataccaatgc ccgtcatttt gccggcctta 
tgagttttgt tcaccagcat cgccgcaaat 
cggacggcta tgcccgctgg cagcgcgccg 
cgctgattct tgccgacctc gctatgctgg 
agcgccatgt ttccgttcag gcctcggcaa 
gcaactttga tgtccaccgt gtagtactgc 
aactggcccg cgtcacgccg gtgccgctgg 
tggcagaagg tcgctgctat ctttcttctt 
gcgcctgctc tcccgcccgc tttgtccgtt 
gcctgaatga tgtcctgatt gaccgttacc 
tgtgtaaagg ccgctattta gtggacggcg 
gcctgaacac gctggaactg ctgccggagc 
tcgaaggccg ccagcgcagc ccggcctacg 
cgatagatcg ctgcaaagcc gccccgcaaa 
cgctcggcgc gatgtccgaa ggcactcaaa 
agtgagagga gctatgaaat attccttagg 
gctggaagat ttttatcagc aggccgcaaa 
agcggtgtgc agcaaacgtc gcgcgactaa 
cctcgctgcc agcggtaagc aggtggcgct 
tgaattaagc gagctgaaac gctatgtgga 
tcttggcgtg gtgaatctgt gcgccgagcg 
gaattgctac aacgcggtca cgctgcgccg 
tatgccggtg gagctctccc gcgactggct 
gggcatccgc aatcagtttg aagtggaagt 
ctccgctcgc tgctttaccg cccgttcgga 
ctgtatcaag tatccaaacg gtcgtgacgt 
gcttaacggt attcagacca tgagcggcta 
gatgcaggga ttggtcgata tcgtgcggct 
gcttgatgcc tttcgcgcta acgaaaacgg 
cgactgtaac ggctactgga agcggctggc 
cagcatcaat accttatccg gcctacaaat 
ccatcgggca ttgtttttgc cattagtctc 
aatctttaat gcagtattaa aagattaatc 
aactattccg ttctcggtgc tggatctggc 
agccttcacg cactcgcttg atctcgcacg 
ctggctggcg gaacatcaca acatgaccgg 
tggttatctg gcggccaata ccacaacatt 
taaccattca ccgctggtga ttgccgagca 
acgtatcgac ttaggattgg gacgcgcgcc 
gcgtcgccat atgagcggcg atatcgataa 
ctggttcgac gctcgcgatc ctaatccgca 
gatcccgatc tggctgttgg gctccagcct 
cctgccgttc gcctttgctt cgcatttcac 
gtaccgtact cagttcaaac cttcagcgcg 
caatattatc gccgccgaca gcaaccgcga 
ggcttttgtg aagctacgcc gtggagaaac 
ggaaaccttc tggtcgccat ccgagcagta 
ggtcggcgat aaagcgaaag tccgccacgg 



94441 cgaccaccag gcacgcctgc attcgtttga tttagcgatg gatgtgaagc aggaattgtt 
94501 ggggtagcgc attgttttgc ccggtggcgc ttcgcttacc gggcctacag catcaagtag 
94561 gccggataag gtgcaaccgc catccggcac aataacgtta ctggtacacc ggcagcaaat 
94 621 taaagctcga cagaatatgg ataaccgcgt tgccgacacc gaagaccaga atcagggcaa 
94681 tcatcggttt accgccccag acgcgaaatt ttgggctgcc gaaacgttcg cgagatttgc 
94 741 gcgccaacag cgcaggcaca atggccgccc agatagttgc agctaaacct gcatagccaa 
94 801 tggcgtacag aaaaccgttc gggtacagca ggccaccaat catcggcggc aggaaagtca 
94 861 gcagcgccgt tttaaaacgt cccattgccg agtcatcaaa accaaacaga tccgccagat 
94 921 agtcaaacag ccccagcgtc acgccaagga aggaactggc gaccgcaaag ttagagaaca 
94 981 ccaccagcag cagatccagg ctgcggctgt tcagcacgcc gctcaacgcc tgtaccagca 
95041 catcaatatt gccgcctttc tgcgcaatgc cgataaattc cggacgtggg atgttgccca 
95101 tcgtccccag cagccagacg gaatagagcg ccagcgccag taacgtccca taaatcaggc 
95161 atttcacgat ggtgcgcgga tctttgccgt aatatttcat caggctcggt acgttaccgt 
95221 gataaccaaa agaggccaga caaaatggca gcgtcatcag caggtacggc gtatatgacg 
95281 cgtggctttc agccacgtta aacaacgtgg tcggctgaac gtgccctaac aggctgccga 
95341 aggtcaggaa gaaagtaatc actttcgcgc ccagcacaat cgccgtcatc cggctgaccg 
95401 ccttcgtact cagccacacg acaaacgcca ccagcagcgc aaaggcaaaa cctgccgctc 
954 61 gcgccggaac gttcagcgac atctcagcaa aggtatgatg cagaattgag ccgctcgccg 
95521 agatataggc gtaagtcagg atgtagagca caaaggcaat agagatgcca tttaccacgt 
95581 tccagccttt ccccaacaga tctttggtga tggtgtcgaa actcgaacca atgcggtagt 
95641 taaggttagc ttcgaggatc atcagcccgg agtgcagcat acaaaaccag gtaaagacca 
95701 gcgccgccat cgaccagaag aaccacgccc cggacatgac caccggcagg gagaacatcc 
95761 ccgcgccaat gatggtgccg ccgataatca ccacgccgcc aagcagcgaa ggtgacgttt 
95821 gggtggtggt aagtgttgcc attcagctct ctctccagtc atttatagtg tgactatctc 
95881 tcaatacgtt gcactgtacc agtacacgag tacaaaagaa ataaaaaaag ccccgattgt 
95941 gacgatcggg gctgtatatt ttactttacg ctgtgaatgc gcaggtcagc gtgagttacg 
96001 catcaccgcc gaaacgacgg cgaccggtag agtcatcacg acgcggacca cggctttcac 
96061 gacgttcgcc gctgaagcga cgaccatcac cacgaccacc ttcacgacgt tcgccgctga 
96121 aattacgacc gccttcacga cgttcgccac tgaagctacg accaccgccg cgacgttcgc 
96181 cgcccgcgtg cggaaccgca tcacccaaca gctgcatatt catcggcttg ttcagaatgc 
96241 gagtacgcgt gaagtgctgg agcacttcgc ccggcatacc tttcggcagc tcgatggtgg 
96301 agtgagacgc gaacagctta atgttaccaa tgtaacggct gctaatgtcg ccttcgttag 
96361 cgatagcgcc cacgatatga cgaacttcaa cgccgtcatc acggcccact tcaatgcggt 
96421 ataactgcat atcgccaacg tcacgacgtt cacgacgcgg acgttcttca cgatcgccac 
96481 gcgggccacg gtcattacga tcgcgcggac cacggtcgtc acggtcacgg aattcacgct 
96541 taggacgcat cggcgcatcc ggcggcagaa tcagcggacg ctcgccctgc gccattttca 
96601 gcagtgcggc ggccagcgtt tcgagatcca gctcttcacc ttcggcagac ggctggattt 
96661 tcgccagcag cgcacggtac tgatccagat cgctgctttc cagttgctgc tgaactttcg 
96721 cggcgaattt ttccagacgg cgtttaccca gcagttctgc gttcggcagt tccacttctg 
96781 gaatggtcag cttcatggtg cgttcgatgt tgcgcagcag acgacgctcg cggttctcaa 
96841 cgaacagcag cgcgcgaccg gcgcgacccg cacgaccggt acgaccgata cggtgaacgt 
96901 aggactcgga gtccatcgga atatcgtagt tcaccaccag gctgatacgt tcaacgtcca 
96961 gaccacgtgc cgcaacatcg gtggcgatca ggatgtccag acgaccatct ttcaggcgtt 
97021 ccagagtctg ctcacgcagc gcctggttca tatcgccatt caacgcggcg ctgttgtagc 
97081 cgttacgttc cagcgcttct gctacttcca gggtcgcgtt tttggtacgt acgaagataa 
97141 tcgccgcatc aaagtcttcc gcttccagga aacgcaccag tgcttcgttt ttacgcatac 
97201 cccagacagt ccagtagctc tggctgatgt caggacgggt agtcacgctg gactgaatgc 
97261 gcacttcctg cggctctttc ataaagcggc gggtaatgcg acgaatcgct tccggcatgg 
97321 tggcggagaa cagagcggtt tgatgacctt ccgggatctg cgccataata gtttcaacgt 
97381 cttcgatgaa gcccatacgc agcatttcgt cggcttcatc cagcaccaga ccactcagtt 
97441 tagagaggtc gagggtgccg cgttttaagt gatcaagcag acgtcccggc gtaccgacaa 
97501 cgatctgcgg cccctgacgc agggcgcgta actgcacgtc ataacgctga ccgccgtaca 
97561 gggcaaccac gtttacgccg cgcatgtgtt tagagaaatc cgtcatggct tcggcaacct 
97621 gtaccgccag ttcgcgggtt ggcgccagca ccagaatctg aggtgccttc agctcaggat 
97681 caagattgtt gagcagcggt aaagagaacg ctgcggtttt gccgctaccg gtctgggcca 
97741 tgcccagcac gtcgcgaccg cccagcagat gcggaatgca ctctgcctgg attggagatg 
97801 gtttttcgta acccagatcg gtaagggctt caaggatagg agccttcagc cccagatctg 
97861 caaaagtggt ttcgaattca gccatgtagt acgtgtgcct caaaattaat ggcggccagt 
97921 ctacataact catcatgaaa ttgatctgca attttcattg aaaagtgtga accggctcaa 
97981 agtaggtgta ttaacgaaca acaacgccct cacccgcgaa ggtgatggca atcaaaaaga 
98041 ttacgggctg atatgttcgt cagctattgc tggtccgatt ctgccaggtc atcttggtcc 
98101 tggcccagga gcgataattc caacaatgcg tatcggtgct caacaaagtt atgaacgttg 
98161 ttggccaccg ccagtttgaa cagagccgtg gcgctgtcca aatcccccag acttaggtaa 
98221 tacttaccta aatagaagtt ggtttcactg agatgctcag cgagcgaggt gttatccgtt 
98281 gcgtccgcct tgagcctttc catcagcgtt gcttcgctaa tgtcgcccag gtagaactcg 
98341 acaatgttcc atccccattg ctctttatcc gatttttcga agcgtgcttt taacgcttct 
98401 ttcgcctgct tctcattaag cttctgctca acaagataca gccacaggct gcggtaagga 
98461 tcattgggat cgtcttgata aaacgccagc agatcatctt gcgctaactt atcacggccg 
98521 ccgtaataca atgcgatacc gcggtttaag tgcgcgtagt tgtaagttgg atcaagctct 
98581 agtacagaat caaacgcttc ataggcagca tcaaaattgc ctgcctgcgt taaataaatg 
98641 cctaagtaat tgaatacttc aggcatatcc ggtctgattg ccagcgcttg tgaaaaatca 
98701 tttcgcgcta atgccctcaa accaagacta tcatacaaca ctccgcgctc atataaaagc 
98761 tgtgcgcgtt cgtcatcggt taaagcccga ctggcaagaa tctgttccat acgcgccaga 
98821 atcacttcct gctgtaaagt cggttgcaat ggtactgcga ggacttcact tttacgccag 
98881 gcggaattac tgcatcctgc aagcgtaagt gctgtcgcaa cgaaacacca gcgcaaaaaa 



59001 aacaaggcgt ccagccaggt ctaaagcccc ccgcactgcg gagggcaaaa ggctacctta 

39061 ctcggcctgt tcgctcgccg gagcttccgg cgcagccgca ggttgagact gctcggttgc 

39121 ttctttaatg ctcagacgta cacggccctg gcggtcaact tccagaacct taaccgggac 

39181 ttcctgaccc atctgcagat aatcggtcac tttctctaca cgcttatccg cgatttgaga 

39241 gatgtgaacc agaccttctt taccgccgcc gatggcaaca aacgcgccaa agtcaacgat 

39301 acgggtcact ttactattgt agatacggcc gacttcgatc tctgcggtga tctcttcgat 

393 61 acgacggata gcgtatttcg ctttttcacc gtcggtcgcc gcgatcttca cagtaccgtc 

39421 atcttcaatt tcgatggtgg tgccggtctc ttcagtcagc gcgcggatca cagaaccgcc 

39481 tttaccgatc acgtctttga tcttgtccgt gctgatcttg atggtatgga tacgcggcgc 

39541 aaattcagag atatcgccgc gcggcgcgtt gatcgcctgt tccatcacgc ccaggatgtg 

39601 cagacgcgca cctttagcct ggttcaacgc aacctgcatg atctctttgg tgataccttc 

39661 aattttgata tccatctgca gcgcagagat accgtcgcgg gaacccgcca ctttgaagtc 

39721 catatcgccc aggtgatctt cgtcgcccag aatgtcagac agtacaacgt agttgtcgcc 

39781 ttctttcacc agacccatag cgatacctgc tacggcggct ttaattggca cgccagcgtc 

39841 catcagcgcc agagaagcgc cgcacacgga agccatagaa gaagaaccgt tggattcggt 

39901 gatttcagac accacgcgaa cggtgtacgg gaatttatcc atgtccggca tcactgccag 

39961 cacgccgcgc ttcgccagac gaccgtgacc aatttcacga cgcttcggag aaccgaccat 

30021 gccggtttcg cctacggagt acggagggaa gttgtagtgg aacaggaagc tgtcagtgcg 

30081 ctcgcccatc agttcatcaa gcacctgcgc gtcacgggca gtacccagag tcgcggtaac 

30141 cagcgcctgc gtttcaccac gggtaaacag agcggaaccg tgagttcgcg gcagtacgcc 

30201 agtgcgcacg tccagaccac ggatcatgtc tttttcacgg ccatcaatac gcggctcgcc 

30261 tgccagtacg cggctacgta ccacgttttt ctcgatggcg tgcaggattt cacccagctc 

30321 gttagcatcc agagtttcat cttctgcaat aagctgctcg atggtttcgg atttgattac 

30381 gtcaacctga gcatagcgct cttgtttatc ggtgatgcgg tacgcgtcgc tcagacgaga 

30441 ttcagccagc gcagcaacac gcgcgttcaa cgcgtcgttg acggcttccg gctgccagtc 

30501 ccaacgcggt ttaccggctt ctttcaccag atcgttgatc gcctggataa caacctgctg 

30561 ctgctcgtga ccgaatacca ccgcgcccag catagtgtct tcgctcagca gttcagcttc 

30621 ggattccacc atcagcacag ccgcttcggt accggcaacc accaggtcca gcttgctttc 

30681 tttcagctcg tcctgggtcg ggttcagtac gtactggtca ttgatgtaac ctacgcgcgc 

30741 cgcgccgatt gggccgttga acggaatgcc ggacagcgac agcgcagcgg atgcgccgat 

30801 catcgccacg atatccgggt taacctgcgg gttaacggaa acgacggtcg caataacctg 

30861 cacttcgtta acgaaacctt ccgggaacag cggacgaacc gggcggtcaa tcagacgcgc 

30921 gatcagggtt tcgccttcgc ttggacggcc ttcacgacgg aagaagctgc ccgggatacg 

30981 accagcagcg taggtacgct cctgatagtt aacggtcagt gggaagaagt cctggcctgg 

31041 cttggctttt ttctggccga caacggtaac gaatacggcg gtgtcatcca tgcttaccat 

31101 aacagcggca gtggcctgac gcgccatcat gccagtttcc agcgtaacgg tatgctggcc 

31161 gtactggaat tcacgaacga tcggattaag caaaataata tcctttccaa tttttgacgg 

31221 cacaatacgc gccgtcgtta atacccgatc ttctgcgcat cctcgcgact aatgacaacc 

31281 ctaaccctga tatgggtaaa gcctctcatt agccgcgcga acctctgcaa cggaagatca 

31341 ttcatagcaa caatacatta gtttccagcg aattgctgcc atctgctgga aaaaaggggc 

31401 catgaaggcc ccctctttct gaaactcgaa agaattagcg acgcagaccc agacgctcaa 

01461 tcagcgcggt gtagcgtgca acatctttac gtttcaggta gtcgagcagt ttacgacgct 

01521 gagaaaccat acgcagcaga ccacgacggc tgtggtgatc ttttttatgc tctgcaaagt 

01581 gaccctgcag gtggttaatc tgtgcagtca acagagcaac ctgaacatcg gtagaaccgg 

01641 tgtcgtttgc gtcacgaccg aactcagaaa cgattttagc tgtagcttca gtacttagag 

017 01 acattttaaa actccaaagt atttaagaat gagaggacgc cgatctctaa ttcagcgatc 

01761 ccagtgtacg ccgcgtaaac tgttaaataa tttacgcgac gttaagcggc ggtattctac 

01821 tcgcagcgct ctcttatcgc aagacgaagc gacattacgc cgggtactct actaccagcc 

01881 gacgaggcgc gacacggcct tcgtcgtcaa tttcgcccat accgataaat ttatcgtctt 

01941 caccttccgt cacacgaacc agtcccttca acggcgcgcc cgtggtacga accgggttgc 

02001 catttttgaa gtataccgaa gatgttaacg gcagattaac aacaggatag tccgaagccg 

02061 gactatccat tggcatcaat aatggatcga gcaactgcgc cgccggaacg ccctgctgtt 

02121 ccgcctgtgc taccagcgtc tgcaagtgct ccagcgtcac catacgatcc accggatact 

02181 tgctgaccgt cagacgacgc aggtacgtta cgtgcgcgcc acagcccagt ttctcaccta 

02241 aatcatcaat aatagtgcga atataggtgc ctttggagca atgaacttcc agctccagct 

023 01 cgttaccttc atggcgaata aacagcagct catagacggt aatcgggcgg gcttcgcgcg 

023 61 gcacttcgat accctggcgg gcatattcgt acagcttcct gccctgatac ttcagcgccg 
02421 aatacatcga gggaatctgt tcgatatccc cacgaaaggt ctccagcgcg ctcgcaagct 

024 81 gctcagcgct gaaagtcacc ggacgctcct gcacgatttg accatcggcg tcagaggtat 
02541 ctgtgcgctg ccccagacgg gcaataacac gatagcgttt gtcagaatcc agcaagtact 
02601 gcgaaaattt tgtcgcttcg ccgaggcaaa tcggcaacat gccggtcgcc agcgggtcca 
02661 gcgcgccggt atgcccggcg cggttggcat tgtagatgcg cttaactttc tgcagcacgt 
02721 cattgctgga cataccctgc ggcttatcca gcaacagaac gccgtgaatg tcgcggccac 
02781 gacgacgagg acgactcatc agtcctcctt gctgtcgtcc gggttcacac gacgttcttc 
02841 gtcatgtttc accacgttag tcaccaggtt ggacatacgc atcccttcca ccagcgagtt 

02 901 atcgtagaag aaggttagtt ccggcacgat gcgcagacgc atcgctttac ccagcaagct 
02961 gcggatgaaa ccagacgctt cctgcagggc cttaatgccg tttttcacag ccgcttcgtc 

03 021 ctgatcgttg aggaacgtca cgaatacttt ggcgtatgcc agatcgcggg acatttcaac 
03 081 acccgatacg gtggtcatca tacctacacg tggatctttg atttcgcgtt gcaggatgag 
03141 cgcgatctct ttctgcatct cttgcgctac gcgctgcggg cgaccaaatt ctttcgccat 
03201 aataaattct ccagaataaa gacaaaaaag gggccataag ccccttttta aatttcttgc 
03261 cgggtggcgc ttcgcttacc cggcctacgc ctaatcatct tctaaggatt ttggattgca 
033 21 acaaggcggc aagctcgtaa atccccggga gcatagataa ctatgtgacc ggggtgagcg 
033 81 agcgcagcca acgccgttgc ggcccaaaag acgacgaaga ttaagcgatg gtacgttgga 
03441 tctcgataat ctcgaacact tcaatcatat cgccaacgcg aacgtcgttg tagttcttca 



103 561 gggattccag ctcgccttca. tagataacca cgttgtcgcg cagtacgcgg attggattat 

103 621 ggcgtttaat tgtaccttcg gtaaccatac agcccgcgat cgcgccgaat ttcggcgatt 

103681 tgaacacatc gcgcacttca gccagaccga tgatctgctg tttcagttcc ggagacagca 

103741 tgccgctcat cgccgctttc acttcgtcga tcaagttata gatgacggag tagtaacgca 

103 8 01 gatccagact ttcggattca atcactttac gcgcagaagc atcagcacga acgttgaagc 

103861 ccaccagaat cgcgttggac gccgcagcca gggtcgcgtc ggtttcggtg ataccaccta 

103 921 cgccagaacc gatgatcttc actttcactt cgtcggtaga cagtttcagc aaggagtcgg 

103 981 agatcgcttc cacggaaccc tgtacgtcag ccttcagcac gatgttcact tcgtgaactt 
104041 cgccttcggt catgttgacg aacatgttct cgagtttaga tttctgctga cgagccagtt 
104101 taacttcacg gaatttaccc tgacgataca gagcaacttc acgcgctttc ttctcgtcgc 
104161 gaaccacggt cacttcgtca ccggcagccg gaacgccgga caggccgagg atttccaccg 
104221 gaatggacgg acccgcttcc agcacttcct gacccagttc gttacgcatc gcacgcacgc 
104281 ggccgtattc gaagccacac agcacgatat cgcccttatg cagcgtacct tcgcgtacca 

104 341 gaacggtagc caccggacca cgacctttat ccaggaagga ttcgatcacc gcgccgctcg 
1044 01 ccataccttt acgaaccgct ttcagttcca gaacttcggc ctgcagcagg atagcgtcaa 
1044 61 gcagttcgtc gataccggtg cccgctttcg cagacacgtg aacgaactgg ctctcgccgc 
104521 cccactcttc cggcagaatg ccgtactggg acagttcgtt cttcacacga tccggatccg 
104581 cttccggctt atcgattttg ttcaccgcaa ccacgaccgg cacacctgcc gctttcgcgt 
104 641 gctggatagc ttcgatagtc tgcggcatca cgccgtcgtc tgctgcaaca accagaacca 
104 701 cgatatccgt tgcctgagca ccacgagcac gcatggaggt aaacgcggcg tggcccgggg 
104761 tgtccaggaa ggtgatcatc ccgttgtcag tttcaacgtg gtaagcaccg atgtgctggg 
104 821 taatgccacc cgcttcgcca gaggccactt tcgtggaacg aatgtagtcc agcagagagg 
104 881 ttttaccgtg gtcaacgtgg cccatgatgg tcacaaccgg tgcgcgcggt tcagccgcag 
104 941 cgccggtatc acggtcgctc attaccgctt cttccagttc gttttcacga cgcaggataa 
105001 ctttgtggcc catctcttcg gcaaccagct gtgcggtttc ctggtcgatg acctggttga 
105061 tggtggccat ggcgcccagc ttcatcatcg ctttgatgac ctgagaacct ttcaccgcca 
105121 tcttgttcgc cagttcgccg acggtgatgg tttcaccgat caccacgtca cggttaacgg 
105181 cctgagcggg cttctggaag ccttgctgta aagaagaccc tttacgcttg ccgcctttac 
105241 cgccgcgaac cgcagcacgc gcttcttcgc gatcggcttt ggattcggca tgtttgcctt 
1053 01 ttttcgccgg acgcgccgct tttgcattac ggccacgacc acgaccacct tctacttcac 
105361 gatcgttttc gtcttcggcc tggcgcgcgt gctgagaagt ggtgacatga tagtcactgg 
105421 tgtcttctac tggctcaggc gttgcggtcc atttgttttc ttccgccatg cggcgagctt 
105481 cttctgctac acgacgcgct tcttcttcga gtttgcgacg tgcttcttct tccgctttac 
105541 gcttcagctc tgcagcttca ttctcacggc gggctttttc ggcctgggcg gttttggtca 
105601 tatcgtcagt ctgttgattg ctcactttgt ctttttccgc agcttcacgt ttcgcttttt 
105661 cagcggcttc acgcttagct tgttctgcgg cctcgcgttc agctttttgt tgcgcctcgc 
105721 gtttggcctg ttcttctgcc tcacgacggg cttgctcttc cgcttcacgc tgcgcctgct 
105781 cttccgcggc caggcgttca gcctcttgcg gatcgcgttt cacaaaggtg cgcttcttgc 
105841 ggacttcgat ttgtaccgat ttactttttc caccggtacc aggaatattc agggtgctgc 
105901 gcgttttacg ctgcagcgtc aatttatcgg ggccagaaac cgcttcgcgg ttcaggtgcg 
105961 ccagtaaagt ctgtttttct tgtgcggaca cagagtcgtc agcagatttc cggatacctg 
106021 catcagcaaa ctgctgtacc aggcgatcca cggaaacctg tctctctgcg gccagcgctt 
106081 ttagggttaa atctgtcatg ctgttccttc ctgctacagt ttattacgct tcgtcgccga 
106141 accagcaaat attacgggca gccataatca gctcaccggc tttttcgtcg gtcaaccctt 
106201 cgatatcagc cagatcatca atgccctggt cggcgagatc ttccagcgta caaacaccac 
106261 gagccgccag tttgaaagcc atatcgcgat ctaatccttc cagattcagc agatcgtcag 
106321 ccggtttgtt atcacctagg cttgcttcct ggtcctgcgc cagagtggcc agtgcgtttt 
106381 tagcacgctc gcgcagtgct tcaacggtcg gctcatcaag gccgtcaatt tccagcagtt 
106441 ctttcattgg cacataggcc agttcttcga gcgtggagaa accttcttct accagaacgg 
106501 tcgcgaactc ttcatcaata tcaagatatt tagtaaagat ctcgatagcg gcatgtgctt 
106561 cagcctgatg tttagcctgc aagtcatcaa cggtcattac gttgagttcc cagccgctca 
106621 attgcgaagc caagtggacg ttctgaccat tacgtccgat cgcctgcgcc agattaccgg 
106681 cttcaacggc gatatccatg gtatgtttat cttcgtccac cacgatagac gcgacatctg 
106741 ccggcgccat cgcattaatg acgaactgcg ccgggttatc atcccacagc acgatatcga 
1068 01 tacgctcacc gcccagttcg gtagagaccg cctgaacgcg cgcgccgcgc atccccacgc 
106861 aagcgccgac cggatcgata cgcttatcgt tggttttcac tgcgattttc gcacgagaac 
106921 ccggatcgcg agccgccgct ttaatttcaa tcacttcttc gccgatttcc ggcacttcga 
106981 tgcggaacag ctcgatcagc atttccggct tggaacgggt gacgaacagc tgcgcgccac 
107041 gcgcttccgg gcgaacagca tacagcacgc cgcgaatacg gtcgccaggg cggaagtttt 
107101 cgcgcggcag catatcttca cgcagaatca ccgcttcagc gttaccggcc atcccttcgg 
107161 atttaatttc caaagagata ttgtcgcggt tcactttctt caccacgcca gtgacgattt 
107221 cgccttcctg gtcgcggaac tgatcgacaa ccatcgcgcg ttcagcttca cggactttct 
107281 gcacgataac ctgtttcgca gtctgcgtgg tgatacggtc aaaggtgaca gattcaatct 
107341 gatcttcaac atagtcgccg acattcaggc tttcgtcttc aaagcgcgcc gcttccagcg 
1074 01 taatttcctt cgtcggcatg gtcacttctt caacgatcaa ccaacggcgg aaagtatcaa 
107461 aatcaccgct tttacgatcg atttctacac gaacatcgat ctcctgctca tattttttct 
107521 ttgttgctgt cgccagcgca ctttccagcg cttcaaaaat tttttcgcgt ggcagcgctt 
107581 tttcgttgga gacggcttca acaacagcca aaatttcttt gttcatcgcg ggcttttcac 
107641 ctcatccaga ctgttaaaag tggggaacca ggttcgcctt ctggatatta ctcagcgcga 
107701 acacttcatc tttgccttcg actgtgacgg taatcatttc accgtccacc gctttgataa 
107761 tgccctgcca cttgcgacgg ttctgtaccg ccatgcgaag aaccagcgcg acctcttcac 
107821 cctggaaacg cgcataatga tcggcagtga acataggacg gtcgagaccc ggtgacgaga 
107881 cttcaaggtt gtaagccacg gagataggat cttcaacgtc cagcaccgcg cttacctggt 
107941 ggctcacatc agcacaatca tcaacattga tgccatcttc actatcaata tagatgcgca 
108001 gtgtggatgt gcgaccgcga ataaattcga tgccgaccag ctcgtagcct aaggcttcaa 



108121 cataaaaaaa gggcctaaag cccagttatt ctgtagtcag ataacaaaaa accccgataa 

108181 atcggggctt tagataactg aaccctataa ccgcaacggc ggtctggtgt accttccgaa 

108241 agaatttttt tcaaatccag ctacgaagga cataatcttc acagtatatt tgaaaaagaa 

1083 01 ctctaaggga aagtggttgc gggggccgga tttgaaccga cgaccttcgg gttatgagcc 

1083 61 cgacgagcta ccaggctgct ccaccccgcg cctgaaacgt ggcaaattct actcgttttg 

108421 ggcaaaattt gcaaatactg ctgggatttg gtaccgagga cgggacgtaa aatctgcgca 

108481 cagtatagtg accaggcatg agttatgtca accctattcc caatatgcag atgaatgaat 

108541 atcactcttc gttatactca tcccacctct cctgcttata cacgcatttc acaacgttat 

108601 ttcagtaaac cttcactaaa tgcttcctgt ctctgctaaa agatgattaa atgaaaactc 

108661 atttattttg cataaaaatg cactaaagca gaaaccgatc tcattatcag tcaatcaagc 

108721 agggttctat tctatgacga cgattcttaa gcatcttcca gcaggtcaac gtattggtat 

108781 cgctttttcc ggcggtctgg acactagcgc cgcgctgctg tggatgcgac aaaaaggagc 

108841 tgtcccatat gcctatactg cgaatctggg acaaccggat gaggatgact atgacgccat 

108901 tcctcgtcgc gcaatggagt atggcgcaga gaatgcccgc ctgattgatt gccgcaagca 

108961 gttggttgca gaagggatcg cagcgattca gtgcggcgct ttccataata cgactggcgg 

109021 actgacctat ttcaatacca cgccgctggg ccgtgccgtg accggcacga tgctggtcgc 

109081 cgcaatgaaa gaagacggcg tgaatatctg gggcgacggc agcacctata aaggcaacga 

109141 tattgaacgt ttctatcgtt acggcctgct gaccaacgcc gagctgcaga tttacaaacc 

109201 gtggctggat accgacttta tcgatgagct gggcggccgt catgagatgt ctgaatttat 

109261 gattgcctgc ggtttcgact ataagatgtc agtcgaaaaa gcctactcca ccgactccaa 

109321 catgctcggc gcgacgcacg aagcgaaaga tctggagttt cttaactcca gcgtcaagat 

1093 81 cgtcaacccg attatgggcg tgaagttctg ggacgaaagc gtgaagatcc cggcagaaga 

109441 ggtgaccgtc cgtttcgaac agggacatcc agtggcgctg aacggtaaaa ccttcagcga 

109501 tgatgttgag atgatgctgg aagcgaaccg catcggcgga cgtcacggcc tgggcatgag 

10 9561 cgaccagatc gaaaaccgta tcattgaagc gaaaagccgc ggtatttatg aagcccccgg 

109621 aatggcactg ctgcacatcg cttacgagcg tctgttgacc ggtattcaca acgaagacac 

109681 cattgaacag tatcattctc atggtcgtca gttgggtaaa ctgctgtatc agggtcgctg 

10 9741 gttcgactct caggcgctga tgctgcgtga cggcctgcaa cgttgggtcg ccagccagat 

109801 taccggtgaa gtgacgttgg agctgcgtcg cggcaacgac tactccatcc tgaacaccgt 

109861 gtcagacaac ctgacctata aggctgagcg tctgaccatg gagaaaggcg agtccgtgtt 

109921 ctcgccagac gatcgtatcg gtcagttgac catgcgtaat ctggacatta ctgatacccg 

10 9981 cgagaaactg ttcggctacg cgaaagcggg tctgttaacc gcctcttccg cgaccggtct 

110041 gccgcaggtt gagaatctgg aaaacaaagc gaagtaaaca tttatcattc taaggccgcg 

110101 aaagcggcct tttttatgcg cggaatataa ggtgtctata ggcctgataa acgtagcgtc 

110161 atcaggcgtt gtaataatgt cggatggcgg cgtaaacgcc ttatccgacc tacagaaaat 

110221 cacaaataac agacgaaaaa aaagacgctt ttcagcgtct ttctttcgga atattggtac 

110281 cgaggacggg acttgaaccc gtaagcccta ttaggcacta ccacctcaag gtagcgtgtc 

110341 taccaattcc accacctcgg cacggatact gctattagcg cgggatatcg ctggtcggct 

110401 gggccggtgc agcaggttga gtctgctcgg ttttcgccgg cgcgctcaga ttttcccact 

110461 cgcttccttt attggttttg ttgctattga tattacccaa caccagactg atgatgaaga 

110521 acagcgtcgc caataccgcc gtcattcgag tcatgaagtt accagaacca cttgaaccaa 

110581 atagcgtagc ggaagcgcct gctccgaagg aggctcccat atcagcgcct ttaccttgct 

110641 gcagcatgat cagacctaca aggccaattg ccacaataag gaaaacaact aaaagagctt 

110701 cgtacataat caacctgttc cttgcggagt tgccgcgtac caatgcttct accaataaag 

110761 cgggattttt actgtttccc actgaagcgg gtgtgaatac taaccaaagc gaatgacctt 

110821 cgcaagggca atttaagcgc attgtatcaa ctgcggaaaa aaacagcaaa agcgttgttt 

110881 tttgcgggca gtaaggcggc aaccgccgcc tttttagtca cttaaacgct taaacggctt 

110941 ttaccgcatc cgcgatacga tgggcgaaag ccgtaacctg cgcttcatcc tcgccttcaa 

111001 ccatcacgcg aatcagcggt tcggtaccgg atttacgtag cagtacccgc ccacgattgc 

111061 cgagcgtggc ttctacgtcc gccgttaccg ctttcaccgc ttcattttcc agcggatcgc 

111121 cgctaccagc ggtgtaacgc acgttaacca gaatctgcgg gaacattttc attccgctgc 

111181 acagatcgtg cagactcata tgattacgca ccatcgccgc cagaacttgt agccccgcca 

111241 caataccgtc gccagtggtc gttttatcca gcagaataac gtgaccagag ttttccgcgc 

111301 cgatgcgcca gcctttttcc tgcaattttt ccagcacata gcggtcgccc actttcgccc 

1113 61 gggcaaacgg aatgccaagc tgcttgagcg ccagctccag ccccatattg ctcatcagcg 
111421 tccccaccgc gccgccgcgc agttgcccct ggcgcagccc ttcgcgcgcg atgatataca 

1114 81 tgatctgatc gccatcgact ttattgcctt catggtcaac catgatgacc cggtcgccgt 
111541 cgccgtcaag cgcgatgccg aggtccgcct tctccgccaa cacgcgcgcc tgcaacgcgc 
111601 gcacgtcggt cgcgcccact tcttcattaa tgttgacgcc gtttggctca cagccgatgg 
111661 cgatcacggt cgcgcccagc tcgcgcagca cattcggagc gatgtggtag gtagcgccgt 
111721 tggcgcaatc cacaaccact ttcaggccgt tgaggctcag ttcgttcggg aaggtgcctt 
111781 tacagaactc aatatagcgt ccggcggcgt cgacgatgcg gctggctttc cccagctcgg 
111841 cggagtctac gcaggtgatc tctttttcca tttcggcttc gatggcttct tccacatcgt 
111901 caggcagttt cgtaccgtcg atagagaaga atttaatgcc gttatcatag aacgggttat 
111961 gggaagccga gataacgata cccgcctccg cgcggaaagt ccgcgtcaga taggcgacgg 
112021 ctggcgttgg cataggtccg gtaaacgagg ccgacagccc cgcagcggca aggcctgcct 
112081 ccagcgcgga ttccagcata tagccggaaa tacgcgtatc tttaccgata atgattttac 
112141 gcgaaccatg acgcgccagc acttttccgg cagcccaacc cagtttaagc acgaaatcag 
112201 gtgtaatggg ggcattgcct acacgtccgc gaatcccatc ggtaccgaaa tatttacgat 
112261 tactcatagc gtttgtttcc ctttgcagac agagtggctt ccaccacccg catcgcctct 
112321 acggtttctt tgacgtcatg gacgcgaatg atctgcgcgc cctgcatcgc agcaattacc 
1123 81 gcgcacgcaa ggctaccgtt cagacggtct gatggtccca cgttaagtaa ctgaccaacc 
112441 atcgttttac gtgacatgcc caccagcagc ggcaggttaa aatgatgaaa ctcacccagt 
112501 cgcgccagta aggtataatt gtgagagaga tttttaccga aaccgaatcc tgggtcgagc 
112561 aacaatttct cttttgcgat gccggccttc tcacaacgtg ctatttgctc aataaagtag 



112 681 ccctgcatgt gcataagact gaccggcaag 

112 741 ggttcggaga gtgaacggac atcattgata 
112801 atcacctcgg gtttagaggt atccacagaa 
112861 tccagtaccg gaataacgcg atccagctct 
112921 cgcgttgatt ccccccccac atcaataatt 
112981 tgtttcaccg cctcaatcag cgtgttatgc 

113 041 acgttcagga tccccataac atgcggatga 
113101 agtttcatgg tcaaaatccc tgttttattt 
113161 gcaagcccca gggtttcggt gagcgctaaa 
113221 cgcccagctg ctctgacatc gtgttgcccg 
113281 gcggcgcctg aggcgtacca ttgctgtcag 
113 341 ccgcaggcgg acgcacttca cgacgcgcca 
113401 tttcatattt catcagcgca tctttcatcg 
113461 tctgacgagc gcgattgtag ttacgttcaa 
113521 gcgcagtttc atcagacata tgtttcgctt 
113581 cctcttcttc cgcgtacagc aacggaccga 
113 641 tgttacgcgc caggttagtc gcgactttaa 
113 701 caacgccgta gataatctct tccgccagac 
113 761 ccagcttctg acggctggcg ctgatcgcgt 
113 821 gcgcacgacc acgcgggata atcgtcactt 
113881 gaccgataat cgcgtggccc gcttcgtggt 

113 941 tcaccatgga gcgacgttcg gcgcccatca 

114 001 ccatcgacac tacgcgcttg ttgccgcgtg 
114061 tcgccaggtc cgcaccggag aagcccggcg 
114121 ccgtcgctaa cggtacgcga cgcatatgca 
114181 ccggcaggcc taccaccacc tgacggtcaa 
114 241 ggacgtccgg acggttagtt gcggcgataa 
1143 01 ccatctcaac cagcatctgg ttcaacgtct 

1143 61 cagcgccacg ctggcgacct acggcgtcga 
114421 ctttcttggc ttgttcgaac atgtcacgca 

1144 81 ccacaaagtc agaaccggaa atcgtaaaga 
114541 ttgccagcag ggttttaccg gtacccggcg 
114 601 taccgcccag cttctggaaa cggctcggtt 
114661 cttctttcgc ttcgtcacaa cccgcaacgt 
114721 tcagcatacg cgccttgctc ttaccgaacg 
114 781 tctgacgcat gaagaagatc cagacgccga 
114 841 agatagaagc cagcaggctt ggctcttcag 

114 901 tcagcaggtt atcaagcagc ttcggatcat 
114961 tatctttctt ggtaacgttg atctcacgtc 
115021 gattgacctc ttgcaggaag gtagagtaat 

115 081 caaagctctg gaatactgac atcagcacaa 
115141 tcgccatgtc actcaaggga ttaacctctt 
115201 tactctatat ccagtttctt tcaaacctta 
115261 ccggtcgcta caatgtacac ttcacgcgaa 
115321 ttaaccttcg taaacaggga gcgaatttcc 
1153 81 aacaccttca ctacaaaact tccgcctggc 
115441 agctccacca gatacatggc gcgggggata 
115501 gccatatccg acatgacaac ttgtacttta 
115561 atgacaagtt catcacgaaa atcgccctga 
115621 ggtaaaagat cacaagcgat gatgcggcct 
115681 gaccaccctc ctggcgcagc gccgagatcg 
115741 tcactttgct gtatttcatc aagtttaaac 
1158 01 gcctgttgaa catatttatc gctaaagtgt 
115861 cgctttttac ctgtcattta actttcccgt 
115921 atttctacac gcctatttgg cgatataagg 
115981 cccaacgtaa gcaaaaatat acgatgaatc 
116041 gtctggcaca tccgctcaag cctgttgtta 
116101 tactggccga gattgaacaa gcgttagagc 
116161 cggaagatcg cgaaacaaaa accttgatcg 
116221 gtaacgtaca ggtcatcggt aaaacgctgg 
116281 tctcgctgcc gcgttaagga tatcctaaag 
116341 ttttccacga gcaggagagc aaaatgccac 
1164 01 ggcctttttc ctttctttac aatacaccaa 
116461 attccacttt aagcacttcg tattccacat 
116521 catcctgctc tttgccaatc aggccgcgag 
116581 gcttaaaatc cgcctcatca tcgccaacaa 
116641 ggttcagcac cgtgacggta gcgccgaaaa 
116701 cgtcaatcac ctgcgcattc gacagttttg 
116761 aaccctgctg ttcgcgtgca gcatgatact 
116821 gcgcttcggc gatagcggcg atgatttcag 
116881 cttcgcgcag tttttcggct ccgcgtaagg 
116941 cttgaacatt cctgtagggg gcaatgaact 
117001 atgccatacc agggtcagaa gcaaaaaaac 
117061 tacaatttcc tctttgataa ccattttacc 
117121 tttagggcgt tgcgccgtag tatgacggct 



ccggtttccg ctgccgcttc caacgcgccg 
atatgcgcgc ccgcccttgc cgcttcacgg 
atccacactt caaaacgttg cgcgattgct 
tcttccacgc tcacttctgc cgcgcctggt 
gtcgccccgg tattcaccat taaattcgca 
gcgccgccgt cggagaacga atccggcgtt 
gtgagatcga gcgtggcgcc ctgagcgaag 
atggtgagtt aaaaaaagaa aaaccccggg 
cataatgttg taaaacaaat gcttatttgt 
ggttcggcgt gcgtggttca tcaaccggac 
agttattggt gccgtttgga tcttcccagc 
tcaggtcatc aatctgcggc gcatcgatgg 
cgtgcagaat atccatattg tcagtcagga 
tcagcgcttt cacttcctgg tcgatgatac 
ttgcgacgct acggccgagg aacacttcgc 
gtttctccga gaagccccac tgggtgacca 
tgtcgttcga cgcgccggta gaaacatgct 
ggccgccgta cagcgtgctg atttggcttt 
cgccttcagg caagaagaag gtcacgccca 
tgtgcaccgg atcgtgttcc ggcaccaggc 
acgcggtcga ctctttctgc gcttccgtca 
tgattttgtc tttcgctttc tcgaactcaa 
cggcaaacag cgccgcttcg ttgaccaggt 
taccgcgcgc aatgatcgcc gcatcaatgt 
ccttcagaat ctgctcacga ccgcgaacat 
aacggccagg acgcagcagc gccgggtcaa 
cgatgatacc ttcgttacct tcgaagccgt 
gctcacgttc atcgtgacca ccgcccagac 
tttcatcgat gaagataatg cacggtgccg 
cacgagatgc gccgacaccc acgaacattt 
atggcacctt cgcttcaccc gcaatggctt 
ggccgaccat caggacgcct ttcggaattt 
cacgcaggta ttcaaccagt tccgccactt 
cagcaaacgt ggttttgatc tgatcttccg 
acatggcgcc tttgccaccg ccgccctgca 
tcagcaacag catcgggaac caggagatga 
gtggttcgcc aacaaccttg acgtttttag 
taatcggaat gtaagtcgtg taacggttac 
cgttgatacg cgcttcgcga acctggtcct 
ccaccttacg gccattagac tcgctgggcc 
cggcaatgac cagccagagt attaggtttt 
attacaactg tgttaaaaac agcgtcagga 
cgtctgaaat ctgccggtta tcactttcgc 
cgcgcgcgcg aagagtccgg cttacgaact 
cttagatact catcgaaacc ttcgccctgg 
gccagcacat cgcggcacat atctaacgcc 
tccaccgccg gtgttccgct catgtttggt 
ctgtcaccca cgcgttccag taacgctttc 
agaaagtcca caccaacgat aggatccata 
ttgccgccaa tctgcgtgac cacatactgt 
actaccgtca ttcccggctt aaaaagtttg 
caggcacggg agcgtagccc ctttttctgc 
tcctgaagcc agcggcttga gctggcagaa 
cggggcagtt catcgtagcc aatggcgtaa 
gagatggcgg tagaatgacc cgttttcaat 
tgagtactaa acaaaaacag cacctaaaag 
tgcttggcaa taatggtttg accgaagggg 
accatgaact tatcaaggtg aaaatcgcct 
tggacgctat cgtgcgcgaa accggcgcct 
tgctgtatcg cccaactaaa gagcgtaaaa 
tcgaacacaa aatctgtgta aaacgagggg 
gctctctccg ttgataaaag gccgctatgc 
caatttgcgt attgagtact gcttaaaggt 
cgccgccagg cgttttgatc accacgacgt 
cgattggcga gtttaccgaa atgagatttt 
tacgataggt ctgctcttcg tcggtgtcca 
tcacgcgacc attgttcggc attttggtga 
cttcgatatc tttaatgcgc ccttcgcaga 
ccgcgttttc ttttaaatcg ccatgttcgc 
gacggcgcac agatttcaga aaatccagct 
tcatcggaat agcttgcatt tgttatacct 
ctaccccggc tgctaagcca gccccggcat 
accaacccgg gcgcgcagtc ccaggtcagc 
ctggagttcc ctatgggtca tcgtttactt 
tgtttccagg gtgttagcgc gagattatgc 



117241 atattgacga atacatcaaa cagcttccgg ccggcgccaa cctcgcgctg atggtgcaaa 
1173 01 agattggcgc gcccgcgccg gctattgatt atcatagtca gcagatggcg cttcccgcca 

1173 61 gtacccaaaa ggtgattacc gcgctggcgg cgctgattca actcggcccg gatttccgtt 
117421 ttacgaccac gctggagact aaaggcaacg tcgataacgg catcctgaaa ggtgacttaa 

1174 81 ttgcgcgatt cggtggcgat ccaacgctaa gacgtcagga tattcgcaat atggtcgcga 
117541 cgctgaaaaa gtcaggcgtc acgcaaatcg acggcaatgt gcttatcgac acgtcgattt 
117601 tcgccagcca cgataaagcg ccaggctggc cgtggaacga cctgacgcag tgtttcagcg 
117661 cgcctcccgc cgccgccatt gttgaccgca actgtttttc tgtgtcgctt tatagcgcgc 
117721 aaaaaccaaa cgatttagct tttattcgcg tggcctctta ttatccggta acgatgttca 
117781 gccaggtacg gactctgccg cgcggttcgg cagacgcgca gtattgcgag ctggatgttg 
117841 tgcctggcga tttgaaccgt tatacgctta ccggctgttt accacagcgc gccgacccgc 
117901 tgccgctggc ctttgctatt caggacggcg ccagctacgc gggcgcgatc ctcaagcagg 
117961 aactgaaaga ggccgggata acttaccgcg gcacgctgct gcgccagacg caggttaacg 
118021 agcccggaac gatcgtcgcc agtaaacagt cggcgccact gcacgatctg cttaagatta 
118081 tgctgaaaaa gtcagacaac atgatcgccg atactgtttt tcggatgatt ggtcatgtca 
118141 ggtttaacgt gcctggcacc tggcgggcgg gatcggatgc tgttcgccag atcctgcgcc 
118201 aacaggcggg aattgatatc ggcaatacca ttattgccga cggttccggt ctttctcgcc 
118261 ataacctgat cgctcccgcc acgatgatgc aggtgctgca atatatcgcc caacacgata 
1183 21 acgagctgaa ctttatctct atgctgccgc tggcgggcta tgacggttca ttgcaatacc 
1183 81 gcgccggcct acatcaggcg ggcgtagacg gtaaggtttc ggcgaaaacc gggtcactgc 
118441 agggcgtgta caacctggcg ggctttatta ccaccgcaag cgggcagcgg atggcatttg 
118501 tacagtattt gtccggctac gcggttccac ctgccgatca gcgtaatcga cgtattccgc 
118561 tggtacgctt cgagagtcga ttgtacaagg atatttatca gaataactga gtgcattatt 
118621 gccggatggc ggcgctaacg cgtcttatcc ggcctacaaa gaacataata aaacgggccg 
118681 caaatgcggc ccgttggctt ttgtaggccg gataagcgta agcgccatcc ggctacgaga 
118741 ttaacgtttg tagatgaact cgacgccttc ttcgtcgtct tcatcccagt cgtcatccca 
118801 gtcatcgtct gcgtcttctt ccacttcagc caactgctgg cgatgataat cgtcccacat 
118861 gaactcgact ttttccggct gttttgcttc ttcagcctgc gcgatcggat tctcgatgat 
118921 aaaggtcatc acatcccagc agagatcttt cacccctagc tgactggcag cggaaatcag 
118981 atagtatttc ccttcccagc ccaacgcttc ggcgatcgct ttcgctttct cttccgcttc 
119041 ggatttatcc atcagatcga tcttgttgaa cactaaccag cgcggtttag ccgccagatc 
119101 ctggctgtat ttttccagtt cgccaataat gatacgggcg ttttccaccg gatcggaacc 
119161 atcgatcgga tcgatatcaa tgaggtgcag cagtacgcgg caacgttcga ggtgcttcaa 
119221 gaagcgaatc cccaggcccg cgccttccgc cgcgccttcg atcaaccccg gaatgtcggc 
119281 caccacaaaa ctcttttcgc tgtccatacg taccacgccc aggctcggca ccagcgtggt 
119341 aaacggatag tccgcgactt tcggttttgc tgccgatacc gcgcgaatga acgttgattt 
119401 accggcattt ggcatcccca gcatcccgac atccgccagc agcatcagtt ccagcagcag 
119461 gtcgcgctta tcgcccggcg taccattggt tttctggcgc ggcgtacggt taaccgagga 
119521 tttaaaacgg gtattgccta acccatgcca gccgcccttc gcgaccaaca gacgctgacc 
119581 gtgtttggtc atgtcgccca tcgtttcacc ggttccttgg tcgataacgc gcgtaccgac 
119641 cggcactttg atggtcacgt ctttaccgcg tttaccggta cagtcgcggc tcgcgccatt 
119701 ctgaccacgt tcagcgcgga acgatttttc aaagcggtaa tcgatcagcg tattcaggtt 
119761 ttcatcggct tccatccaga cgtcgccgcc gtcgccgcca tcaccgccgt ccgggccgcc 
119821 tttcgggata tatttttcgc ggcggaagct cacacagcca ttaccgccat cgcctgcaac 
119881 gaccagaatc gatgcttcat caacaaactt cattttattc tccgtaaatc attcgcctga 
119941 gcggggttgc gaaaccaccg tttcatgctt gcgtaaaccg ccccaaatac gatgaccaat 
120001 ggcggaatac atcgcgcccg caaccacgac aaacgcaccg agataaccta aaaggtttaa 
120061 catcggtctg gcgaagaaat cgggccaggc catagataaa agatctgaaa acagcagggt 
120121 aaatagcggt gtaagcgtga ttatcgcgct cacctgcgcc gcctgccaac gcgccatcgc 
120181 ttccgccagg gcgccatatc ctaccagcgt atttagcccg cagaaaatca aacaggcgag 
120241 ctgccagtcg ctcagttgcg ctatcaccat cggttttgcc aacggcaaaa gcgctatcgt 
120301 acataaagtg tacagtaaaa acaggatctg ctgcgaggcc agacgtcgca ataatacttt 
120361 ttgcgccacg ccatagctca cccacaccat cgccgcgcct acgccaaaaa taacgcccca 
120421 ggtgtagtcg gtcagtcggg taaaaatctc gatcagactg gtgttaaaaa acattaccag 
120481 cccgctcaat aacatcagcg cgccaatcac ctgcgtaccg cgcatctttt ctttcagaat 
120541 aaagacgctg gcgaccatca tgccaaccgg cgagagctgg ccgataacct gcgacgcggt 
120601 tgggcttaaa tattgcaggg aagaactgaa caaaatgaaa ttaccgaaca gtccgcaggt 
120661 cgctatcgcc aataacacca accagcgcgg cttacgaaaa atacgcagcg gcggcagctt 
120721 tctttttact gccagtatcg ccccgaggcc aatactggcc attaagaagc ggtagaagac 
120781 aatggttgaa ggctccatca cctccagcac ttgcttcatt gctattggca acgctcccca 
120841 gcacatcgcg gtagtgagcg ctaaaagaat gccaatgcct gcctgctgct tcatgccgtg 
120901 ttccctgcaa agacccgtta acggcattca cacagccaca cgggtatatt ttagtcggcc 
120961 atcgaatgta aaaagccccg caacaggtgc ggggctttca tccgttaccg gaccacaaaa 
121021 aacttactca gcaacgatgc tgatgtattt acggtttttc gggcctttaa cttcgaattt 
121081 cactttaccg tctgctttag caaacagagt gtggtcacga ccgcaaccaa cgttggtgcc 
121141 agcgtggaat ttagtaccac gttgacgaac gatgatgctg cctgccagaa ctgcttcacc 
121201 gccaaagcgt tttacgccca gacgtttagc ttcagaatcg cgaccgttac gagtcgagcc 
121261 gccagccttt ttatgtgcca tttaatctgc tcccctaatc ttaagcgctg atgccggtaa 
121321 ttttcacatc agtgaaccac tgacgatggc cctgctgctt acggtagtgt ttacggcgac 
121381 gaaacttaac gattttaact ttctcgccac gaccgtgggc aacaacttca gctttgatta 
121441 cgccgccatc aacgaaagga acgccgattt tgacttcttc accgtttgcg atcatcagaa 
121501 cttcagcgaa ctcgatagtt tcgccagttg cgatgtccag cttttccagg cgaacggtct 
121561 gaccttcgct tactcggtgt tgtttaccac cactttggaa aaccgcgtac ataaaaaact 
121621 ccgcttccgc gcacaccttt caatgattca gagcgcgcta taaatattca caatagggcg 
121681 cgaatattac gcaaattgca cggctttgac aagtgctacc atcaatacat gaagaaaaaa 



1218 01 ttctaaccat aaaccctacg ttacctcatt cagacatggg ataatcggag cgataagccc 

121861 ggcttttgcg atgaatttag aaaaaatcaa cgagttaacc gcgcaagata tggcgggtgt 

121921 caatgcgaca atccttgaac agcttaattc cgacgttcaa ctgattaatc agctaggata 

121981 ttacattatt agcggcggcg gaaaacgcat tcgtccgatg attgccgttc ttgccgcgcg 

122041 tgcggtgggt tatcagggta acgcgcacgt gactatcgcc gctctgatcg agtttatcca 

122101 cacggcgacg ctgctacatg atgatgtggt ggatgaatct gatatgcgtc gcggcaaagc 

122161 gacggcaaat gccgctttcg gtaatgccgc cagcgtgttg gtcggcgact ttatctatac 

122221 ccgcgccttc cagatgatga ccagcctcgg ctcgttaaaa gtgctggaag tgatgtcgga 

122281 agcggtcaat gtgattgcag aaggcgaagt gctgcaattg atgaacgtga atgacccgga 

122341 cattaccgaa gaaaattaca tgcgggtgat ttacagtaaa acggcccgtc tgttcgaagc 

1224 01 cgccgcccag tgctccggta ttcttgccgg ttgtacgcct gagcaagaga aagggttgca 

122461 ggactatggc cgctaccttg gtacggcttt ccagctcatt gacgatctgc tggattacag 

122521 tgccgacggc gagcatctcg gtaaaaatgt gggtgatgac ctcaatgagg gcaaacctac 

122581 cttaccgttg cttcacgcca tgcgccacgg tacgccagaa cagtcagcga tgatccgtac 

122641 cgctattgaa caaggtaatg gccgtcatct tctggaaccg gttctggaag cgatgaccac 

122701 ctgcggctcg ctggaatgga cgcgtcagcg agcggaagaa gaagccgaca aagcgatatc 

122761 cgcgttgcag atattgccgg ataccccatg gcgtgaggcg ctaatcggtc tcgcacacat 

122821 cgcggtgcag cgcgatcgtt gatgccattc tcttatcccg cgcactgcgc gggatatccc 

122881 attaagttct aataaactcc agatacccta ttgcctgtct tttcgtatat tcatatacgg 

122941 cttcccctgg catattctga atattgccgc cacttacatg aactttttag aacattcctt 

123 001 cacgaagcgt tatagtatcg aacgtcgtcg ggttgttaaa accgtaagtg attaatctaa 

123061 ggagtgatgg atgtatggaa agcaagctta ttgactggca tccggccgat atcattgccg 

123121 gactacgtaa aaaagggact tcaatggccg ctgagtcacg ccggaatgga ttgagttcat 

123181 ccacgctggc caatgcatta acgcgcccgt ggccgaaagg agagttgatt atcgcgaaag 

123241 cattgggaac ggaaccctgg gttatttggc catcgcgtta tcacgatccg cgcacgcatg 

1233 01 agtttatcga cagaacgcgg cttatgagag cgcgtaataa agacaaacag aatgtagagt 
123 3 61 aagtgcctgt aaaacaaccc ccgcaatcgc gttcgcgggg gttattcagc gtacagaagg 
123421 ttattcgcct ttcacgcgtt caatattcgc gcctagcgcg cgcagtttgt cttcgatgcg 

1234 81 ctcataaccg cgatcgatgt gataaatgcg atccacaatc gtcgtgcctt ccgcaataca 
123 541 gcccgccagc accaggctcg cagatgcccg cagatctgtc gccatgacct gggcgccaga 
123 601 gagcgtttct acgccatggc atatgacggt attgctttca atttccgcac gcgcgcccat 
123 661 gcggctgagt tcaggcacgt gcataaaacg gttttcaaag acggtttcag tgataaagcc 
123 721 cgtcccttcc gccaccaggt tcagcaacgt gaactgcgcc tgcatatcgg tcgggaatgc 
123 781 cgggtgcggc gctgtacgga cattgaccgc tttcggtcgt ttgccgtgca tgtccagact 
123841 aatccagtcc tcgcccactt cgatatccgc gccagcatcg cgcagtttcg ccagtaccgc 
123901 gtccagagtg tccggttgcg cgttacggca gaggattttg ccgcgagaga tcgctgccgc 

123 961 caccaggaaa gtccccgttt cgatacgatc cggcagcaca cgataaacgc cgccgcccag 
124021 acgctctacg ccctcgatcg taatacgatc ggtgccctgc ccggcgatct tcgcccccag 
1240 81 cgtaactagg aagttagcgg tgtcgacaat ttccggctcg cgcgcggcgt tttcaatgat 
124141 ggtcgtccct tccgccagcg tagcggcgca cataatggtg acggtcgcgc cgacgctgac 
124201 cttatccatc acgatatgcg cccctttaag acgtccttcg acggaggcct ttacgtagcc 
124261 ctcttctagc ttgatggtcg cacccagttg ttccagaccg gtaatatgta gatcaaccgg 
124321 acgcgcgccg atagtacagc cccccggcag agagacttgt ccctgaccaa aacgggcaac 
1243 81 cagcggcccc agcgcccata tcgaggcgcg catggtctta accagatcat aaggcgcgca 
124441 gaacacgttc acctggctgg cgtcaatgtg taccgatcca ttgcgttcca ctttcgcgcc 
124501 taattggctc aggagcttca tcgacgtatc cacgtctttc agttttggaa cgttttggat 
124561 ctctaccggt tcttctgcca gcagagcggc gaacaggatc ggcagcgcgg cgtttttggc 
124621 gccggaaatt gtgacttcgc cctggagcgt cgttggcccc tgtacacgaa atttatccat 
124681 tattgtattc tcagttaagc attcatctcc gctaccggca ggttacccgt agcttaaaat 

124 741 ccgttaagtt tacgatcgcg cgcccattcc gccggggtat atgctttgat cgatacggca 
124801 tggatacggt tgtccgcaat gtactccatt agcggcccat agaccgtttg ctgtttcttg 
124861 acccggctca tgccgtcaaa catctcgccc acggcaataa cctgaaagtg actgccatcg 
124 921 ccggagacgt ggacttcctg gagggagagg gcattcatca gcacactctg aatttcatga 
124981 ttttccatgg gttctttatt cgtcaaatag tgaaaacagc ccaacatctt agagcaaagt 
125041 cgcgccgtct taaataagca aaagattacg ctgataaatc agcgcggtaa aagtgccgga 
125101 tggtgctgct aacgcaattt atccggccta cggggatcat gcgaagtgta ggccggataa 
12 5161 accatccggc attcattaca tacggggaag tacgtcttca ggcaagttat ataattgcgc 
125221 cagcgcgtaa accttgtcgt taacgccaga cagcgacacg gcattgccct gcttttttgc 
125281 ctggttcaca aggtgcgcca gcagcgccag tccccccgta tctaccctgg agatctggct 
125341 caggtcgata cgggtaacgc cattcatcgc ttctacgcgc gcgtcccata gcggcgccaa 
1254 01 cacgtcctga tccagctctc ccgccagcac cagagtgtcc gcctcacgcg tccaggtgag 
1254 61 ttgcggcgtc attactgttt ctcgtccaaa gtaattttct gttgagagat agatttcagt 
125521 tgtgcggtca ggccgtcgat gcctttagta cgcagcagat cgctccactc attttgcttg 
125581 gtggtgatca tgctgacgcc ttccgcaatc atgtcatacg cctgccagtt gccggtctga 
125641 gtgtttttgc gccactggaa atccaggcgt accggcggac gaccgttggg atcgataatc 
125701 gttacacgga taggcacaat ggtcgcatcg cccagcggtt gctcaggcgc tatctggtaa 
125761 gtctggccgt ggtacatcgc cagcgcctga ccgtatgcct gtttcaggta ttcgcgaaac 
125821 gctgcaaaat aggcttcacg ctgcgccggg gtcgcctctt tgtagtagcg gcccaacacc 
125881 agcgcgccgg catattttac ctgcacgtac ggcagaagtt cctgatcaac aacgtctcgc 
125941 aggtaatccg gattggcacg aattttcggc tgttcgtttt tcaggcgatc aaaagttttc 
126001 tgcgccgcct cgttcatcag tttataagga ttgctctgat ccgctgccgt tgctgcgctt 
126061 aatggcgcaa tgaccagcag ggccaccatc atcagtcgtt taaacatgcc tcaattctcc 
126121 tgagattatt tcgtttcgcc cgcgggcgtt gtggcttcag tatggccttc cgttgcggct 
12 6181 ggcgcatcgc cagaattctt attgtcgtcg cctttgctgt tataaaggaa ctggccaatc 
126241 atatcttcca gcaccattgc agacttggtg tcctgaatcg tactcccatc tttgaggata 



126361 agcccggaag tacgaatact caacgagctg gtatcgggaa tatggttata acgctcttcg 

126421 atgtcgagcg ttacgcgcgg caggtatgtt ttcggatcaa gcgagatatc ttcaacccgc 

126481 ccgacaacca ccccgccgat gcgtaccggg gaacgcactt tcagaccgcc gatgttatcg 

126541 aaggtcgcat aaaccttata ggtcggctcc gtgcgcatag aggtcacatt tgccgccttc 

126601 aggcaaacaa acagcgccgc cagcaacgct accagcaaaa aaacgcctac ccaaatttca 

126661 ttttttttcg tttgcatgaa ctcaattccc aaacatcagt gcggtcagca caaaatccag 

126721 ccccagaacg gccaacgatg cgtgaaccac ggtacgcgtc gttgcccggc taatcccggc 

126 781 agaagtcggt attgcgtcat aaccgttgaa taacgcaatc catgttaccg taatggcgaa 

126841 caccacgctc tttatcagac agttcaccag gtccatacgc cagtcgacgg cattctgcat 

126901 cgcggaccag aagaacccgg cgtcgattcc cttccagctt acgccgacca gcgagccgcc 

126961 ccagataccg accgccacaa agataatggt cagtagcggc aatgaaatca cgcccgccca 

127021 aaagcgcggc gaaatcaccc ggcgcaatgg atcgaccgcc atcatctcca tactggagag 

127081 ctgctccgtc gcccgcatca ggccgatttc cgccgtcaac gccgacccgg cccgcccggc 

127141 aaacagcaac gccgcgacca ccggccccag ctcgcgcagc agcgaaagcg ccactaacat 

127201 gccaagactg gtctccgcgc tgtaagtggt cagaaccaga tagccttgca gccccagcac 

127261 cataccgatg aatacgccgg agacaataat gataagcatc gacaagacgc ccacattata 

127321 aagctggcgc accagcagcg gcgcatgttt gcgaaactcc ggcttaccga taatcgcatt 

1273 81 gaataacatt aacccggcgc gcccgaacgt cctgacggtt ttgatcccgc tgtgtccgag 

127441 tgctgccagc gcatttaaca gcatgagtgg cttaactccc tgtttcgagt aaatcaaggt 

127501 gatagtcgcc cgccggatag cggaacggaa ccggcccgtc ggcaataccg tcaaggaact 

127561 gacgcacgcg cgggtccgta ttctcctgca acgcctgagc gctaccgtga gcgacgattt 

127621 ttttgtccgc catgatccag gcgtgatccg caatactgag cacctctggc acatcatgcg 

127681 agaccaccac gcaggtcacg cccagcgcgc tgttcaattc tgaaatcagc ttcaccagaa 

127741 cgcccatggt aatcgggtcc tggccaacaa acggctcatc gaacatgatg agatccggtt 

127801 ccagagcgat ggcgcgcgcc aacgcggcgc ggcgcgccat cccaccggag agctcggaag 

127861 gcatcagttt tgccgcgccg cgcagcccga cagcttccag tttcatcatc acgacgcttt 

127921 ttagcagcgg cgcgggtaaa ttggtgtgct cccgtagcgg ataggccaca ttgtcaaaca 

127981 cgttcatgtc ggtaaacagc gctcccgact gaaacagcat actcatacgt ttacggacgg 

128 041 tgtagagccg cgaacgggac atggccggca cattctcgcc atcaaataag atctcgccct 

128101 tatccggcgg gatctgtccg ccaatcaggc gcaacagcgt ggttttaccg atgcccgacg 

128161 gccccatgat cgccgtgatc ttcccgcgcg gcaccgtcag ggaaatatta tcgaaaatgc 

128221 agcgttcgcc acggcaaaag ctgacgtcgc gcatatcgac taaattggcc gcagactgac 

128281 ccattgattc atccttcgta ttgccttgtt gaggtaacca tggcgctgaa tttaaccatg 

128341 ggttcgacat aattacagaa tattaactga cagggttagc gaaagctggc attcgtttta 

128401 ctttttagcc gcataaagtc aaaattagga cttcgttacg gcttccagat atcccttcca 

128461 ggggaccggc gagtatacct gaagaaagga ctttagatgc ttttagcgat ggcgctactc 

128521 ataattggtt tgcttctggt ggcctacggc gccgatcgtc tggtgtttgc ggcctctatt 

128581 ttatgccgta cattcggtat tcccccgctg atcatcggga tgacggtcgt gagtatcggc 

128641 acctcgctgc cggaaattat tgtgtcggtc gccgcatcgc tacacggtca gctcgatttg 

128701 gccgtcggcg cggcgctcgg ttctaacatc accaatattt tgctgatctt agggctggcg 

128761 gcgctggttc gtccatttac cgtgcattcc gatgttctac gtcgcgaatt gccattaatg 

128821 ttatttgtta gcgtggtagc cggttccgta ctgcatgacg gacagttaag tcgcagtgat 

128881 ggtatctttc tcctgcttct ggctgtgcta tggctgttat tcattgttaa aatcgcgcgt 

128 941 ctggccgaac gccaggggaa tgacagcctc acccgcgaac aactggcgga gctgccgcgc 

129001 gaagacgggc tccccgtcgc gttcttatgg ctgggcattg cgctggtcat catgccgatg 

129061 gcgacgcgca tggtaatcga taacgctacg gtgctggcga actatttcgc catgagtgaa 

129121 ttaacgctcg gtctgacagt catcgccgtc ggcaccagtc tgccagaact ggcgacggcg 

129181 attgccggcg tgcgaaaagg cgaaaatgat attgccgttg gtaatctcat tggcgccaat 

129241 atttttaatc tcgccatcgt gctgggactg cctgcgctga tcgcgccggg ggagatcaac 

1293 01 ccgctggcgt ttgggcgtga ttatagcgtg atgttgctgg ttagcgtggt tttcgcttta 

129361 ctttgctggc ggcatccgcg ccagattggc cggggcgcag gtatactgct gaccggcggg 

129421 tttatcgtat ggctggcgat gctctattgg ctatcgccac ttcttgttgg ataactggaa 

12 94 81 acggattatg tcgcatttag cgttgcaacc ggggtttgac tttcagcagg caggcaaaga 

12 9541 ggtcctggaa attgaacgtg aaggcctggc ggagcttgat caatatatca accagcattt 
129601 cacgctggcc tgtgaaaaaa tgttcaactg caccggaaaa gtggtggtca tggggatggg 
129661 gaaatccggc catatcggac ggaaaatggc cgccacgttc gccagtaccg gcacctcttc 
129721 cttttttgta catccaggcg aagccgcgca cggcgatttg gggatggtta cgccgcagga 
129781 tgtggttatc gctatctcca actccggcga atccagcgag atcgcggcgc taataccggt 
129841 gcttaaacgg ctgcacgtac cgttaatttg cattaccggg cgaccggaaa gcagcatggc 
129901 gcgtgcggca gatgtgcatc tatgtgttaa agtgcccaaa gaagcgtgtc cgttaggcct 
129961 ggcgcctacc agtagtacca ccgcaacgct ggtgatgggc gacgcgctcg ccgtggcgtt 
130021 gttaaaagcg cgcggcttta ccgccgagga tttcgctctg tcgcatcctg gcggcgcgct 
130081 gggacgtaag ctactgctgc gcgtaagcga tattatgcat actggcgatg agatcccgca 
130141 tgttaataaa catgccaccc tgcgtgatgc gctgttagaa attacgcgta aaaatctcgg 
130201 tatgaccgtc atttgcgatg aatccatgaa gatcgacggt atcttcaccg acggcgattt 

13 0261 acgtcgcatg ttcgatatgg gcggcgatat gcgccagttg gggatcgccg aggtgatgac 
130321 gccagggggc attcgcgtgc gtcccggtat tctcgctgtc gatgcgctga atttaatgca 
130381 gtcccgccat atcacctccg tactggttgc tgatggcgac cagttactcg gtgtgttaca 
13 0441 tatgcatgat ctcctgcgtg caggcgtcgt gtagaaactc aaggataatt aacgatgagt 
130501 aaagcaggtg cgtcgcttgc gacctgttat ggccccgtca gcacccatgt catgaccaaa 
130561 gcggagaata tccgcctgct catcctggac gtggatggcg tattgtctga cggcctgatt 
130621 tatatgggca ataacggcga agagctgaag gctttcaacg ttcgtgacgg ctatggtatt 
130681 cgctgtgctt tgacctccaa tatcgaggtt gccattatta ccggacgaaa ggctaaactt 
13 0741 gtagaagatc gctgcgccac gctggggatt gtccatcttt atcagggaca gtcgaataag 
130801 ctgatcgcct ttagcgatct gctggaaaaa ctggccattg cgccggaaaa tgttgcctat 



13 0921 gcggatgcgc atccgctgct gatcccccgc gctgactatg tgacgcacat tgccggcggg 

130981 cgcggcgcgg tacgtgaggt gtgcgatttg ctgctgctgg cgcagggcaa gctggatgag 

131041 gccaaagggc aatcgatatg agtaaaacca gacgttgggt tat cat t eta ctgtcgctgg 

131101 ctattctggt actgattggt atcaatctgg eggataaaga cgatcctgct gccgtgatgg 

131161 tcaacagcaa cgatcccacg tataaaagcg ageacaegga tacegtegtg tacagtcegg 

131221 aaggcgcgtt gagctatcgt ctgatcgcgc agcacgttga atatttttcc gatcaggegg 

131281 tctcatggtt tacgcaaccg gtattaacca cctttgataa ggataaagtg ccgacatggt 

131341 cgatcaaggc egataaagee aaattgacta aegateggat gctctatctg tatggccatg 

1314 01 ttgaagtcaa cgccctggtg cctgacgctc aattacgcag aattaccacc gataacgege 

1314 61 agattaatct ggtgacgcag gatgttacct cgaacgatct ggtgacgtta tacggcacaa 

131521 catttaactc cageggactg aaaatgcgcg gtaacttacg cagcaagaac gecgagctga 

131581 ttgaaaaggt tagaacctct tatgaaattc aaaacaaaca aactcagcct taatcttatg 

131641 cttgccggct cgctgctggc cgccagcatt ccggccttcg ccgtcacggg cgataccgaa 

131701 cagcctattc atattgactc ggatcaacag tcactggata tgcaaggcaa cgtcgtgacc 

131761 tttaegggea acgtggtaat gacccagggc acgattaaga tcaacgccga taaagtcgtg 

131821 gttacccgcc ctggcggcga acaggggaaa gaggtgatcg aeggttaegg caatccggcc 

131881 accttctacc agatgeagga caaeggtaag ccggtgaaag gccacgcttc ecatatgeat 

131941 tacgagctgg cgaaagattt tgtggtgctg accggcaacg cttatctgga gcagcttgac 

132001 agcaacatta ccggcgacaa aatcacctac ctggtgaaag agcagaaaat gcaggccttc 

132061 agegagaaag geaaacgegt caccaccgtt ctggtgccgt cgcagttgca agacaaaaac 

132121 aaaggecaga ctccggcgca aaagaagagt aactaattcg ttatggcaac attaactgea 

132181 aagaatctgg egaaggecta taaaggccgt cgcgtagtgg aagatgtcag tetgacegtt 

132241 aactcegggg agattgtegg getgeteggt ccaaacggcg egggtaaaac caccaccttt 

1323 01 tatatggtcg teggtategt gccgcgtgac gegggcaata tcatcatcga tgatgaagat 

1323 61 ateagtctge tgccgctgca cgcgcgcgcg cgccgcggta teggctattt geegcaggaa 
132421 gectctattt tccgccgtct cagegtattt gataacctga tggeggtact geaaattegt 

1324 81 gacgatttga ccgcagaaca gegagaagae cgcgccaacg agctgatgga agagtttcat 
132541 atcgagcatc tgcgcgacag catgggacag gcgctgtccg gtggtgaacg ccgtcgtgta 
132601 gaaatagece gcgcgttggc cgctaatccc aaatttatcc tgctggatga accctttgcc 
132661 ggcgtcgacc egatttcegt tatcgacata aaaegcatta tcgagcatct gcgcgatagt 
132721 gggctcggcg tgctgatcac cgaccataac gtccgtgaga cgctggcagt ctgtgaacgt 
132781 gectatateg tgagccaggg ccaccttatt gcccacggta cgccgacaga aatcctgcaa 
13 2841 gacgaacacg ttaagcgtgt atatcttggg gaagacttca gactctgata gggtagaggg 
132901 etatgetget etagegggag aaaacgactc tgaatatgaa gcaaggtttg caactcaggc 
132961 ttagecaaca actggcgatg acgcctcagc tacaacaggc catccgtctg ttgcagttgt 
133 021 ctacgctgga acttcagcag gaactccagc aagcgctgga aaataacccg ctgettgage 
133081 aaaccgatct tcatgacgaa atcgacactc agcaacctca ggatgacgat cctctcgata 
133141 ccgccgacgc gctcgaacaa aaagagatgc eggaagaget gccgcttgac gccagttggg 
133201 atgaaattta caccgccggg acgccgtccg gccccagcgg cgattatatc gacgatgagc 
133261 tgcccgtcta teagggegaa aegaegcagt cgttgcagga ttatctgatg tggcaggttg 
133321 agctaacgcc cttctcggac accgatcgcg etattgegae atccattgtc gaegeggtag 
133381 atgatacegg ctatctcacc gtatccctgg acgaaattcg cgaaagcatg ggcgatgtag 
133441 aggtggatct cgatgaggtc gaagccgtcc tgaagegtat tcagcgtttt gatceggtag 
133501 gcgtcgcggc aaaagatctt cgcgactgtc tgctgatcca gctttcacaa ttcgacaaat 
133561 ccacgccgtg gctggaagag gegeggctta ttatctgega tcaccttgat ctgctggcca 
133621 accacgattt ccgcacgttg atgcgcgtta cccgactaaa agaagaggtg ctgaaagagg 
13 3681 eggtaaaect gattcagtcg ctcgatccca gacccggtca atcgatccag accggcgagc 
133741 eggagtaegt tatcceggat gtgctggtac gcaagcataa eggtegctgg acggtggagc 
133 801 ttaatagega cagtattccc cgtttacaga ttaaccagca ctatgccgcc atgtgcaata 
13 38 61 gcgcgcgcaa cgatgccgac agecagttea teegcagtaa tttacaggat gcgaaatggc 
133 921 tgataaaaag ccttgaaagc cgtaacgaca cgctgctgcg cgtcagtcgc tgeategteg 

133 981 agcaacagca agectttttt gaacagggcg aagaatatat gaaaccgatg gtactggcgg 
134041 atatcgccca ggcegtcgag atgcacgaat ccactatatc ccgcgtgacc aegcagaagt 
134101 atttgeacag cccgcgcggt atttttgaac tcaaatattt cttttccagc caegtcaata 
134161 ccgaaggegg aggegaagee tcttccaccg cgattcgcgc gctggtgaag aagttaattg 
134221 eggeggaaaa ccccgcgaaa ccactgagcg acagcaagtt aacctctctg ctgtcagaac 
134281 aaggtatcat ggtggcacgc cgcactgttg cgaagtaccg agagtcttta tccattccgc 
134341 cgtcaaacca aegcaaacag ctggtttgac ccaaccgata aggaagacac tatgeagetc 
1344 01 aatatcaccg gaeataaegt cgaaattact gaagccctgc gtgaatttgt gacgacgaaa 
134461 ttcgccaaac ttgaacagta ttttgagegg attaatcagg tatacgtggt gttgaaagtg 
134521 gagaaggtca cgcacatctc ggatgcgacg etacaegtta aeggeggega aattcacgcc 
134581 agegeggaag gecaggatat gtatgccgcc attgaegget tgattgataa actggcaagg 
134641 cagttaacca agcataaaga taaactgaaa caatactaat tgtcegggea gttagccagt 
134701 geaggaegge ctgttgtgtg acacaaeggg ccatttgtac agttagcgct ccgaacctgg 
134761 ccatcaacct gacaggacag gttcttaggt gaaattatga taaataacga tacgactcta 
134821 caactgagca gtgtacttaa ccaggagtgt aegegtageg gcgttcattg tcagagtaag 
1348 81 aaacgcgcgc tggaaatcat cagegaactg geggcaaaac agctcagttt acctcctcag 

134 941 gtcgtgtttg aagecattet gaeacgegaa aaaatgggca gtaceggtat tggtaatggt 
135001 atcgccatcc cgeacgggaa actggaagaa gataccttac gcgccgtcgg cgtgttcgtt 
135061 cagctcgaaa cgccgatcgc gttcgacgcc atcgataacc ageeggtega tctcctcttc 
135121 getctgetgg tgcccgccga tcaaactaaa acgcatctgc acacgctgtc gctggtggcg 
13 5181 aaacgtctgg eggataaaac gatctgccgc cgcctgcgcg eggegctgaa tgatgaagag 
13 5241 ctgtatcaaa tcattactga caccgaaggt gagcagaatg aggcataaca actcaatggc 
135301 atttatttct gtcgttgtga ggagaaaegg tacatggtac tgatgatcgt cagegggegt 
135361 teeggatcag gtaaatctgt cgctctgcgc gcgctggaag atatgggatt ttactgcgtg 



135481 tccgccgccg tcagcattga tgtgcgcaat 
135541 gcgatgaata atctgcctgg cgctttctcg 
135601 aataccttga ttcgccgcta cagcgacacg 
135661 ctttctttgg agagtgcgat cgataaagag 
135721 gcggatctga tcgtcgacac ttcagaaatg 
135781 acccggctat tgggcaaacg cgagcgcgaa 
135841 aaacatggta tcccgattga tgcggactat 
135901 cactgggacc caaaactgcg ccccatgacc 
135961 gaccgacaca cagaagttca caattttatc 
136021 ttaccgatgc tggagaccaa caaccgcagc 
13 6 081 gggaaacacc gttcggtgta tattgcagaa 
136141 aaaaatgtcc agtctcgcca tcgcacgctg 
136201 ctgttgaagt caccaataag ctgggcatgc 
136261 tgatgcaggg ttttgacgcc gaggtgctat 
136321 caaacagcgt catcgctctg ttaatgctcg 
136381 aagccaccgg cccgcaagaa gttgaagcgc 
13 6441 gctttgacga agactaaacc tccccctcta 
136501 tttgatggca gtccccccaa aaccggacgt 
136561 ccctttcgta aggtttgtac atttcgtgcg 
136621 ccttaaaaaa tttcgtttag gttttattta 
136681 taaatttttc caggacttgc catgatcctt 
136741 cgacatcgta aatgctatac gcatccggat 
136801 aaccgtgacc acggcggtga taaagagatt 
136861 tcccgctacc tgacggactg gagcgctatc 
136921 tgcggcaccg gctatgtcta cgacatgatt 
136981 ctgaccgagt tcgccgcgca atgtcgttat 
137041 ctgaaaaaac tgaaacgtta cctgctggat 
137101 caaaatatcc tgtgccagcg tatcagcgag 
137161 ctgggggaaa gtacctttat cccgctggcg 
137221 ctggagagag tgtggcagcg gtttatcgcc 
137281 gacgcgcagc caaaagacaa gaaacggctg 
13 7341 gtgcttatca ggcctggacg acacagatcg 
13 74 01 cggcaaaatt aattaagctg gttgcgcgtc 
13 74 61 tggcgcataa tccacgcctg ccggctacgc 
13 7521 cgtaacggat ttggcaatac cgccgccagc 
137581 gcaggtttat gaaaataccg ttgtgccgca 
137641 tccgcgatat tcagataaac cgtgaggatg 
137701 agcgttagcc cggcctccag acctttgcgc 
137761 tttttcgccg tttgctgcga aagcgtagag 
137821 ttatgcgcca gcgctttttc aatcgccgga 
137881 tggtcttccg ccgcaattac cgccagcccc 
137941 cagtcagaat gcgccacata accgaactct 
138 001 gccatcaccg ccgaaaaagg caccggaacc 
138 061 aagacggcga gcgcagcaag gatacgtaaa 
138121 atgcgtcgtt tgctcattcc gccagaacca 
138181 ttgccgcctg ggcgatatcc tgcgccagca 
13 8241 cctcgtccac aacgatatca tcaaccgggc 
138301 gtacttcagc ggtatcaata tccgtcccta 
13 83 61 tcggcaacat tgcgggcgcg atacagatga 
138421 ccttcgccag cgcgacgaca tcgctatcca 
138481 tactcaggtt cttcgccgcg ccgaaaccac 
138541 gctgagcctg ggacagagga cgaatatcgc 
138601 cgttacgcgt ttccgccata gcttcgccgg 
138 661 tatccggcgc gaagcagata gcctgcgcgc 
138721 cggcctcatg aatttcggtg ccgtcataga 
138781 ttttcatggt gaacatcctc ctgcaaccga 
138841 gctacgcttc acacatttaa atgattcatg 
13 8 901 ctgcgtgcgg cctgaaaaca ggactgcgcc 
138961 ccacgatttc cctggtgttg gcgcagtatt 
139021 ttttccgcgt ttgccaccca ggctttcagc 
139081 atctcttcaa tccattccac gacattatct 
13 9141 tgctggccaa gttgttgcag atgacgcagc 
139201 tgcccttcct caacgacgcc ttttttgtca 
139261 aaatagccaa gcatcatttt ttcaaacacc 
139321 accaactcga tgtattgttc cagcatcggg 
139381 tcttcaggcg tcacggtact ctcctcttta 
13 9441 gcggttaagg ctggcaccga cagcggctta 
139501 tactcttttt tatctttcag aacgttagcc 
13 9561 cgcgtgtggc gacgggtcag ttctctggca 
139621 atatccagta agaccaggtc atattcgcct 
139681 gtcatcgcga catccacgct gttccccagt 
139741 ttcagttcaa tatcttcgac cagcagaaca 
139801 tcaaaggcgt cctccacctc ttccgccacc 
139861 gatcctttgc ccggcagact ggaaacggta 
139921 cgggagaccg ccagcccgat accggtcccc 



atacctgaat cacctgagat ttttgaacag 
ccgcaattgc tgtttcttga tgccgaccgc 
cgccgtttgc atccgctttc cagcaaaaat 
agtgacttgc tggagccgtt acgctcacgt 
tccgtccatg agctggcgga gatgctgcgt 
ctgacgatgg tatttgagtc cttcggcttt 
gtgtttgatg tccgctttct gcccaaccca 
gggcttgata agccggtagc cgcgtttctt 
tatcagactc gcagctatct tgagctatgg 
taccttaccg tcgctatcgg ttgtaccggc 
cagctggcag actacttccg ctcgcgcggt 
gaaaaacgca aaacatgacc gtaaagcaaa 
atgcccggcc tgccatgaag cttttcgaac 
tacgcaatga cgaaggcacc gaagcggaag 
actccgccaa agggcgtcag atcgaaattg 
tggcggcggt tatcgcgctg ttcaattccg 
taccctattt accccaacgc cgtcccggta 
gttacgcctg cctcttgtcc cgcagcccca 
ctttaattat gcataaaaac attaagaaaa 
agttctttgt ccatactaaa tttatgtgaa 
ttatccaaac agactccgct gggcgctggt 
aatgcccggc gttgcataaa agttatttac 
cggcgtgaac tgagctacta tgcgcatctg 
ccccgttatt acggcacggt agaaaccgat 
accgatttca acggcgcgcc ctctattacc 
gaagaggatg tcgctgtcct gcggcggcta 
aaccatattg tgacgatgtc gctgaagccg 
tcagaagtgg ttccggtggt ttgcgacaat 
acctggtcaa catggtgctg tgaacgcaaa 
cagcctgcgc tggccgttgc cctggagagg 
gcgcttactt ctcacgaagc ttaatggcct 
caggccggat aaggcgttcg cgccgccaat 
ataaaagatt ccccgcccag ttggcgcatc 
acatagccag aaggcgcatt cgccttatag 
aacgcggctt cagacacact caagcgactg 
gcctccacgc caaaaatacc atcgccaaac 
cgctttttgc tccagacagt ttcaatgccc 
acccaactgc gtccatccca taaaaagaga 
gcgccgcgaa tacggctctc attccgctca 
acatcaaagc cccagtgctc agggaacttc 
atccacggcg agatatccgc catactgacc 
ccgccgagcc aggcgctaat ctgccgttcc 
acgctaaaca gcgcaatgcc gccgccccaa 
agtagacggc gcaaaaacgt taacggcgcg 
gcacgcgcga cactaattta tcaatgccgc 
tataggcagg ggtggtcacg accttgttat 
aaggtacgtg ttcggccccc atctcttcaa 
ttgtcagacg tagcgggaag tcaaagattt 
atcccagcgg cttgccggac tggtgcatgg 
cccggcattc gctccccttg ctggcgaaat 
caggcacaat gagcgcatcc agttcctctg 
cccgcgtaat acgcgccgcc tcaatcagga 
tcaggtgatt aataacatcc gcttgtggtt 
cgctgcgggc aatggccaac agcgtcagaa 
cgccgcatcc gctgagcact acgccaattt 
ctcaagccca ttaataattt tgattaaaat 
taacaaatca tttaggattt gctatcttaa 
tttgacatca tcataataag cacggcgcag 
cgcgcacccc ggtcaaaccg gggtcatttt 
accgcgacat cgtgctgcca ctcctgcttc 
tcccaggcgg gaagatccgg cgactggatt 
cctaccgaac cggcggcgcc tttaatctta 
cgcgccgtca gattggactc cagcacgctt 
gcgaggccgt cggtgatcaa tttaggccca 
atatccagca gcgcttgcgc tttatcgctc 
tcggtggcat cccagaattt tttaatcatc 
ctcagcacat cgtccatacc agcgtccaga 
gtaagcgcta ccagcggcgg taaatcttcc 
atatccagac ccgtcatatc cggtagctga 
ggcgcgaaca tctccagcgc cgccttgccg 
ttttccagta ctgaacgcgc cacaatcacg 
tgcagcgcgg gcagcggcat gtcgtcttca 
gctggcgcat gaaccgttag cgtaaaggtc 
atatcgccgc ccatattttt cgccagccga 
gtcgccggct taccgccatg actgtctttt 



140041 tcttccactt caaagtgcag catgtcgcct tcatcatagc gcgcccgcac cgtcacctgg 
14 0101 ccctgctgag taaacttcac cgcattgctg atcaaattcc ataaaatctg gcgcagacgc 
14 0161 gttccgtcgg taatgacttt gtgcggcagc ggcagcgtcg gctcaagcac aaaacgtagc 
14 0221 cctttttgct gcgcctgcaa accggaaagg ttttccagat cggccataaa gctggtgaaa 
140281 tcaaccggtt ggttatcaag ctgaacctta cgccgctcca tcttatccat atcaatgata 
140341 tcattgaaaa tattgcctaa cgtcacggcg gagacatgga ttgtcttaag gtatttttcc 
1404 01 tgttcggcgg taagatcggt atccagcagg atgcggctta aaccgacgat accgttaagc 
14 04 61 ggggtgcgca gctcatgact gatggtagag ataaatgtgg tcttgtcgcg actggcgcgc 
14 0521 tccagcgcgt cctgataacg cttacgttcg gtaatatcac gaccaaatcc catcaggcca 
14 0581 tgacgtttac cgacacggtc gtaataaggc actttacgaa tttcaaagca ggcctttcgt 
140641 ccgtccggat aatccagcca ctgttcgtag gtcagggaga cgttatggcg gaatactttt 
140701 tcatcggttt caatgacttt ctccgccgct tcgggagagt acacatcttc cggcttcaaa 
140761 tgcaccagct gtttttcgct cttgccggtt agcaattcca ttgcgcggtt acagccggaa 
14 0821 aactctttat cctcattacg ataaaaaacc aaatccggcg aggcgtccag aaaggagcgc 
140881 agaaaagagg attgctgttc tagctggatt tgcgcctctt cacgctcttt aatttctact 
14 0941 tttagctgtt caaatgtctc ttgcagctcc gcttccgctt tttcgcgatc ggcaatttcc 
141001 tgattaagct gggcaatatt gtccttcaac tgtacgttaa gcttgagatc gcgctcgcgc 
141061 atctcctcca gcttttgcac cagacgcgac agtcgctgcc ttgactcttc cagttgttca 
141121 acaacaacgg ataagaaata gaccgcccag ggcgtaatta acaggccaaa aaagatggaa 
141181 cgaataacgt cgatactttc aacctgacca tgcagcacca tggtcaccgc catctgcacg 
141241 acaatcgcca gcaccaccaa tgccaacgcc aggagcatgg aaaagcgcac cagacccaat 
1413 01 ttcatcatca ggtcgacata gtattgcgcc agcatacgaa tttgcttcat agaggattcc 

1413 61 ttcaccacaa cttcgcacat aatacccaat tatgggaacc gcgttgaata ttgtgcgaaa 

1414 21 tatgcgtagc cccctcatca cgctacgcta caggtggtat ccagggacgg gccagcgcag 
141481 agccctgcac gccatgctca ttcaggtatt tgtccagctc aaccatcccc gtccagcgat 
141541 tctcgcacca cagcggggca agcagcgtcg gacggcgagc gctggctgaa attcggtgat 
1416 01 aaattacctc cggcggcgta tgacgaatca tctcacctgc cgttagcgtg tagtcgtcca 
141661 gttcgatgcc gttcagccgc cccgcttccc aggctttggc catcgtactg cctttcacaa 
141721 tatgcagcgg atgcagttta ataccgtcaa cgcccgtctc caccacacgc tccatggttt 
141781 gcaggcattc tgcctgccct tctcccggca gccccacaat cagatgcgcg cacactttca 
141841 gcccgcgctc ccgggcaatc cgggtggtac gctgatagca ggcgaagtca tgcccgcggt 
141901 taattcggcg cagggtttta tcgtgcgcgg tttgcaatcc cagttccagc cacacctcgt 
141961 agccttgatc tttatattca cacagtaaat ctactactgc ctgcgggacg caatccggac 
142021 gcgtaccgac gcataacccg acgatactgg cctggctgac cgcctgttga tacatggaac 
142081 gcagcacctg cacttctgca aaggtgctgg tgtaggcctg gaaataggcc agatagcgtt 
142141 tagcgcggtt caccagatgc gcctgatgcg caagctgctc ggcaatcgaa tgatgctgct 
142201 gcgcctcatc ggcaaaagag gcgacattac agaaggtgca accgccacgc ccgatggtgc 
142261 cgtcgcgatt agggcagcta aaaccgccat gaagcgtcag cttatgaacc ttttgcccat 
142321 accgacgtaa aagatcccca ccaaacatat tgactaattt ctgtaactgc ataatctgat 
142381 agaccgcctc ttaaaaagag gccaaagcct gccattttta gtctcctttg gcgatgacct 
142441 ggatcaatcg tcccggaagg cttttatcca ttgcataatc aagcaaaata aacgatattt 
142501 cattcataat cccgctgatg atttttcctg atattcccct cttttttcag cgtctgctgg 
142561 gtcatcgata aaaacagtag cattcaatgc tgttcacgct taaaacagca taaaatgcca 
14 2621 agatttttga aaaagcaagg tcagataact cctggcgagc ggctcttata gtgagacaga 
142681 tcacaggctt tctgccgctc cgtattagca accactctat aaaaaacctt ttaatttcaa 
142741 tagattaaaa aagttatctg tgctacagca cacttttgca taaatcagtt tgccatttga 
1428 01 cctgggtgtg gattcccgat aagttgggga tccgctggaa gctttctgga tgagccgtct 
142861 gctcatcata tttatgcagt aattgagatt ccctcttaac cgtatttacc aatgcgcaaa 
142921 ggacacaaag agggcgaatg cgaggtaagc gtatgatgcg ccagccccgt cgccatgctc 
142981 ttgctgtgcc cgcgcgccgt cggttgggag agcgtcccgt agagcctggg gaggttcact 
143041 gatatgttgt acgataaatc ccttgagaag gataactgtg gtttcggcct gatcgcccac 
143101 atagaaggcg aacctagcca caaggtagtg cgtaccgcca tacacgcgct ggcccggatg 
143161 cagcaccgtg gcgcgatcct tgccgacggt aaaaccggcg acggttgcgg cttgctgtta 
143221 caaaaacctg accgtttctt tcgcatcgtg gccgaagagc gcggctggcg cttagccaaa 
143281 aactacgccg tcgggatgat ctttttgaat aaagatcctg aactggccgc cgcgtcacgc 
143341 catattgtcg aagaagaatt acagcaggaa accctgtcga ttgtcggctg gcgcgatgtg 
1434 01 ccaaccaatg aaggcgtgct cggtgaaatc gccctctcct ccctgccgcg tattgagcag 
14 34 61 atttttgtca acgctccggc gggctggcgt ccgcgcgata tggagcgccg tctgtttatc 
143521 gcccgccgac gcattgaaaa acgtctgcag gacgacaaag atttctacgt atgcagcctg 
143581 tcgaacctgg tcaacattta taaaggtctg tgtatgccgg cggatctgcc gcgcttctac 
143641 ctggatcttg cggatctgcg tctggaatcg gccatctgcc tgttccacca gcgcttttcc 

143 701 actaacaccg tgccgcgttg gccgctggcg cagccgttcc gctacctggc gcataacggc 
143761 gagattaaca ccatcaccgg caaccgccag tgggcgcgcg cccgtaccta taaattccag 
143821 acgccgctga tcccggattt acaatccgct gcgccgtttg ttaacgaaac cggttcggat 
143881 tccagctcgc tggacaacat gctggaactg ctgctggcag gcgggatgga cattatccgc 
143941 gccatgcgcc tgttggtgcc gcccgcctgg cagaacaacc ccgatatgga ccaggatctg 

144 001 cgcgccttct ttgactttaa ctccatgcat atggagccgt gggacggtcc ggcaggcatc 
144 061 gtgatgtccg acgggcgctt cgccgcctgt aaccttgacc gtaacggcct gcgcccggca 
144121 cgctatgtca ttaccaaaga taagctgatc acctgcgcct ccgaagtcgg tatctgggac 
144181 tatcagccgg atgaagtggt cgagaaaggc cgcgtcggcc caggcgagct gatggtgatc 
144241 gacacccgcg gcggacgtat tctgcattcc gcggaaaccg atgacgatct gaaaagccgc 
1443 01 catccgtata aagcgtggat ggaaaagaat gttcgccgtc tggtgccgtt tgaagagttg 
1443 61 ccagatgaag aagtcggtag ccgcgaactg gacgatgacc tgctcgccag ctatcagaaa 
144421 cagtttaact acagcgccga agagctggac tccgttatcc gcgtgttggg cgaaaacggc 
144481 caggaagccg tcggttcaat gggcgacgat accccctttg ccgtgctctc cagccagccg 



144 601 ccgctgcggg aagcgcacgt catgtcgctc gccaccagca tcggtcgcga aatgaacgtc 
144 661 ttctgcgaag cggaaggtca ggcccatcgc ctgagtttta aatcgccaat tctgctgtac 
144 721 tccgatttca aacagctcac caccatgagc gagcatcact accgcgccga ctggcttgac 
144781 attacctttg atgtcaccga aaccacactg gacgcgacgg ttaaggcgct gtgcgataaa 
144 841 gcggaacaga tggtgcgcaa cggcaccgtg ctgctggtcc tctcggatcg caatatcggt 
144 901 aagaatcgcc tgccggtccc cgcgccgatg gcggtgggcg cggtgcagac tcgtctggtc 
144 961 gatcaaagcc tgcgctgcga cgccaacatc atcgtagaaa ccggaagcgc ccgcgatccg 
145021 catcactttg cggtactgct cggctttggc gcaacggcca tctatccgta cctggcctac 
14 5 081 gaaacgctgg ggcgtctgat tgatacccag gccatcgcta aaaactaccg taccgtgatg 
14 5141 cagaactacc gtaacggcat caacaagggg ctgtacaaga ttatgtccaa aatgggcatt 
145201 tcgaccattg cctcttaccg ctgctccaaa ctgtttgaag cggtcgggct gcacgatgat 
145261 gtggtaaacc tgtgcttcca gggcgtggtc agccgtatcg gcggcgcgag ctttgatgac 
145321 ttccagcagg atctgctgaa tctctccaaa cgcgcctggc tggcgcgcaa acccattagc 
1453 81 ccgggcggcc tgctgaagta cgtccacggc ggcgaatatc acgcctataa cccggatgtc 
145441 gtgcgtaccc tgcaacaggc ggtacagagc ggcgagtaca gcgattatca ggaatacgcc 
145501 aaactggtca atgagcgtcc ggctgcaacg ctgcgcgatc tgctggcgat acatccagac 
145561 ggcgaggcgg tgactatcga cgaggttgag cccgccagtg agctgtttaa acgctttgat 
14 5621 accgcagcca tgtctatcgg cgcattaagt ccggaagcgc acgaagcgct ggcggaagcg 
145681 atgaacagcc tcggcggcaa ctccaactcc ggcgaaggcg gcgaagaccc ggcgcgctac 
145741 ggcaccaata aagtgtcgcg tatcaagcag gtggcttccg gccgttttgg cgtgacgcca 
14 5801 gcgtacctgg tcaatgccga tgtgattcag attaaagtcg cgcagggcgc gaaaccgggc 
145861 gaaggcggtc agttgccggg ggataaagtc actccgtata tcgctaaact gcgctattca 
145921 gtgccgggcg tgacgctgat ctccccgccg ccgcaccacg atatttactc tatcgaggac 
145981 ttagcgcagc tcattttcga cctcaaacag gtcaacccga aggcgatgat ctccgtgaag 
14 6041 ctggtgtccg aaccgggcgt cggcaccatc gcgaccggcg tggcgaaagc ctatgcagac 
146101 ctcatcacca tcgctggcta cgacggcggt accggcgcaa gcccgctctc ttcggtgaaa 
146161 tacgctggct gcccgtggga actaggactt gttgaaaccc agcaggcgct ggtcgccaac 
14 6221 ggtctgcgtc acaagattcg tctgcaggtg gacggcggtc tgaaaaccgg cgtcgatatc 
146281 atcaaagcgg cgattctcgg tgcagaaagt ttcggcttcg gcaccggccc gatggtggcg 
146341 ctgggctgta aatacctgcg catttgccat ctgaacaact gcgcaaccgg cgtggcgacg 
146401 caggatgaaa aactgcgtaa gaaccactat cacggcctgc cgttcaaagt gaccaactac 
146461 tttgaattta tcgcccgcga agtgcgcgag ctgatggctt cgcttggcgt gacccgcctg 
14 6521 gtggatttga ttggccgcac cgacctgctg aaagagctgg agggcttcac cgctaaacag 
146581 cagaagctgg cgctgtctcg tctactggaa accgctgaac ctcatccggg taaagcgctg 
14 6 641 tactgcaccg agaataaccc gccgtttgat aacggtgtgc tgaatgcgca actgttgcag 
146701 caggcgaagc cgtttgtcga tgcgcgccag agcaaaacct tctggttcga catccgcaac 
146761 accgatcgtt ccgtgggtgc gtcgctttcc ggttacatcg cacagaccca cggcgatcag 
146821 gggctggctt ccgatccgat taaagcgcac ttcagcggta ccgcaggcca gagctttggc 
146881 gtgtggaacg cgggcggcgt ggagttatat ctgactggcg atgccaacga ctatgtcggt 
146941 aaaggtatgg caggcggttt gatcgccatc agaccaccgg taggttccgc cttcctcagc 
147001 cataaagcca gcatcatcgg caacacctgc ctgtatggag cgaccggtgg ccgtctgtac 
147061 gcggcggggc gcgcgggcga acgtttcggc gtgcgtaact ccggggcgat taccgtagta 
147121 gagggcatcg gcgacaacgg ctgtgaatac atgaccggcg gcatcgtctg cgtgctgggt 
14 7181 aaaaccggcg ttaacttcgg cgcggggatg accggcggct tcgcctatgt gctggacgaa 
14 7241 gatggcgaat tccgtaaacg cgtgaacccg gaactggtag aagtactgga cgttgattcg 
14 73 01 ctggctatcc acgaagagca tctgcgcggc ctgatcaccg agcacgtgca acatactggt 
147361 tcgcaacgcg gcgaagagat cctgtccagg tggtcaagct tctcaaccca attcgcgtta 
14 7421 gttaagccca agtccagcga tgtcaaagcc ctgttgggcc accgtagtcg tagtgcggca 
14 7481 gaattgcgcg tgcaggcgca gtaaggaatt gaaatgagcc agaatgttta tcaatttatc 
147541 gacctgcagc gcgttgatcc gccgaagaaa ccgctgaagc tccgtaagat cgagtttgtt 
147601 gaaatctacg aaccgttttc tgaaggtcag gcgaaagccc aggcggatcg ctgtttgtcc 
147661 tgcgggaacc cctactgcga gtggaaatgt ccggtacata actacatccc gaactggctg 
147721 aaactggcta acgaagggcg tatttttgag gcggctgagc tatcgcacca gaccaacacc 
147781 ctgccggaag tgtgtggccg cgtctgcccg caggaccgcc tgtgcgaagg ctcctgtacg 
147841 ctgcacgatg agttcggcgc agtgaccatc ggtaacattg agcgctatat caacgataaa 
147901 gcgttcgaaa tgggctggcg cccggatatg accggcgtgc gccagacgga caaacgggta 
147961 gcgattatcg gcgctggtcc ggcagggctg gcgtgcgccg acgtgctgac ccgcaacggc 
148021 gtgaaggcgg tggtctttga tcgccatccg gaaatcggtg gtctgctgac cttcggtatt 
148081 ccagctttca aactggaaaa agaggtgatg acccgtcgtc gcgagatctt caccggcatg 
14 8141 ggtattgagt tcaaacttaa taccgaagtg ggtcgtgatg tacagcttga agatctgctg 
14 82 01 aaagattacg atgcggtatt ccttggcgtc ggcacctatc agtcgatgcg cggcgggctg 
148261 gaaaatgaag atgcggacgg ggttttcgac gctctaccgt tcctgatcgc caatacgaag 
14 8321 cagatcatgg ggtttggcga aaccagcgac gaaccatatg tcagcatgga aggcaaacgc 
148381 gtggtggtgc tgggcggcgg cgataccgca atggactgcg tacgcacttc catacgccag 
14 8441 ggcgcaacgc acgtaacctg tgcttatcgt cgtgatgaag agaacatgcc gggttccaga 
14 8501 cgcgaagtga aaaacgcgcg cgaggaaggt gtcgagtttc agtttaacgt tcaaccgctg 
14 8561 ggcattgaag tcaatgccaa cggcaaagtg agcggcgtaa aaatggtgcg tactgaaatg 
14 8621 ggcgaaccgg atgccaaagg ccgtcggcgg gcggagatcg tcgccggttc cgagcatgtg 
148681 gttccggctg atgcggtggt gatggcgttt ggttttcgtc cacacagcat ggaatggctg 
14 8741 gcgaaacaca gcgtggaact ggactcgcag ggacgaatta tcgcgccgga acgcagcgat 
14 8 801 aatgctttcc agaccagcaa cccgaaaatc ttcgccggtg gcgacatcgt gcgcggttcc 
14 8861 gatctggtgg tgacggcgat tgccgaaggc cgtaaagcgg ctgacgggat tatgaactac 
14 8 921 ctcgaagtgt aaccctttcg gctccccggt tgatgccttg tgctgatggc tggggagccg 
148981 atattcctct cctcaatatc tctcctgccg attctggaaa cccgctcgta aatcgagatg 
14 9041 taatgccatg taaaatccgt tcatggattg attcgtttac gcctgaagcg tattgatagc 



149161 ccacagtctg atgaatatca gcaaattcat gacggtatta ttcgtctggt cgatacggca 

149221 cgtaccgaga ccgtgcgcag catcaatgcc attatgactg ccacctactg ggaaattggc 

149281 cgacgtattg tcgaatttga acagggagga gaagcgcgag cggcctatgg cacccagett 

149341 atcgaacgat tatcggtaga tttaagtcag cgctataagc gcggtttttc caacagaaac 

149401 ctatggcaaa ttcgtacatt ttatctttgt tttcaacaca ttgaaattcc gcagacactg 

149461 tctgcggaat cttcaaatct cataccgctc gccaaaacat tccctcttcc ctggtcagct 

149521 tatgtgcgtc tgctgtcggt gaaagataac gatgcccgca ctttttacga gaaagagacg 

149581 ctacgtaacg gctggtccgt acggcaactc gatcggcaaa tcgccactca attttacgaa 

149641 cgaacgctac tgtcccacga caaatccgcc atgttgcagc agcctgcacc cgccgagcca 

149701 aacgttttgc cggagcaagc catacgcgac ccgttcattc tggaatttct taacctgaag 

149761 gacgagtatt ccgaatcaga tctcgaagac gcgctgctca gccacctgat ggactttatg 

149821 ctggagctcg gtgacgattt tgcttttgtt ggccgccaac gccgactacg catagacgat 

149881 agctggttcc gcgtcgatct gctgttcttc catcgtcgct tgcgctgcct gttgctcgtt 

149941 gacctgaagg taggcaaatt cggttatgcg gatgccgggc agatgaatat gtacctgaac 

150001 tatgccaaag agcactggac aatgcccgga gaaaacccgc cagtcggcct ggttttgtgc 

150061 gcagggaaag gcgcggggga agcgcattac gcgctgactg gcctgccaaa caccatcatg 

150121 gcgagcgagt acaaagtgca gttgcccgac gaaaaattac tcacagacga acttattcgt 

150181 tcgcaaacca tgctggaaac tcaactcaca cgcggtggtt cactgacaac ggagaaaaac 

150241 tagcgaacca ttaatgccat gaataattat caaaaaaaat atcacacgaa aacgtttgct 

150301 ttattctgag aactgtatat tatgcggcgg attttttggg caaaattcat ggaggcgttg 

1503 61 tgtcgcagga caacaattat agccaggggc cagttcccca ggcggcgcgg aagggcgtga 

150421 ttccactgac gtttgtcatg ttgggtttaa cgtttttttc cgccagtatg tggaccggag 

150481 ggacactcgg caccggtctt acctatcatg atttcttcct cgcagttttc ttcggtaatc 

150541 tcctcctcgg tatctacact gcatttcttg gctacatcgg cgcaaaaacc ggactctcca 

150601 cccacctcct tgcacgttac tcctttggcg ttaaaggctc atggcttccc tcgctgctgt 

150661 taggcagtac tcaagtgggc tggtttggcg ttggcgtagc gatgttcgct attccggtca 

150721 gtaaagcgac gggcattgat gccaatatcc tgattgccgt ttcgggtctg ctgatgaccc 

150781 tgaccatttt tttcggcatc tcggcgttga ccattttgtc tatcgttgcc gtacccgcga 

150 841 tcgttattct gggcagctac tccgtctggc tggcggtcag cggcgtgggt gggctggagc 

150901 atttaaaaac gatagtgccg cagacgccgc tggatttttc cagcgcgctg gcgctggtgg 

150 961 tgggctcgtt tgtcagcgcc ggtacattga ccgccgactt cgtccgcttc ggacgtcatg 

151021 ccaaaagcgc cgtactgatt gcgatggtcg cttttttcct cggtaactcg ctgatgttta 

151081 tcttcggcgc ggcaggcgct gccgccgtcg gtcaggcgga tatctctgac gtgatgatag 

151141 cgcaggggct gctgctgccc gcgattgtgg tgcttggcct gaatatctgg accaccaacg 

151201 ataacgcgct gtacgcatcg ggtctgggct tcgccaatat taccggtctt tccagccgca 

151261 cgctgtcggt ggtgaacggg attatcggta ccgtgtgcgc gctgtggctt tacaataatt 

151321 ttgtcggctg gctgacgttc ctgtcatctg ccatcccacc gattggtgga gtgattattg 

1513 81 ccgactatct ggtgaaccgc cgccgctatg ccgacttcaa caccgtgcgc tttattcccg 

151441 ttaactggat tgctattctt tccgtcgcgc tgggcatcgc cgccggacat tatgttcctg 

151501 gtattgtgcc cgtcaacgcc gtactcggcg gcgtcttcag ctatatcctg ctgaatccac 

151561 ttttcaaccg cagccttgct aaatcaccag aggtcagcca tgcagaacaa taacatcact 

151621 attcgtcaga cgcgtctgca gggacacgaa ggattatggc agattacgat tgaaaacggg 

151681 cgctttagcc ggattgagcc tcaggaagcc acatcgttac cgcagggcga agtgcttgat 

151741 gccgaaggcg gtctggctat tccaccgttt gttgagccac atatccacct ggataccacg 

1518 01 caaacggcgg gtgaaccgag ctggaaccag tccggcacac tgtttgaagg gattgagcgc 

151861 tgggcagaac gtaaagcaat gctcacgcat gaagatgtga aagcgcgcgc gatgcagacc 

151921 ctgaaatggc agatggctaa cggcatccag tacgttcgta ctcacgttga cgtttcagat 

151981 cctacgctca ccgcgctgaa agccatgctg gaagtgaagc aagaggttgc gccgtgggta 

152 041 gacctacaaa tcgtcgcctt tccgcaagaa ggtattctgt cttatcccaa cggtgaagcg 

152101 ctgttagagg aagccgtgcg tttgggcgct gacgttattg gcgccattcc gcactttgag 

152161 ttcacgcggg aatatggcgt tgaatcgctg cacaaaacct tcgccctggc gcaaaaatac 

152221 gatcgcttga tcgatgtgca ctgcgacgaa attgatgacg agcagtctcg ctttgtcgaa 

152281 acggtcgcgg cgctggcgca tcgtgatggc atgggggcgc gcgtgaccgc cagccacacc 

152341 acggctatgc actcgtacaa cggcgcgtat gcgtcacgcc tgttccgtct gttgaaaatg 

1524 01 tcggggatta acttcgtcgc caacccgctg gtaaatattc atctgcaagg gcggtttgac 

152461 acttacccga aacgtcgtgg cgtcacgcga gtgaaagaga tgctggaagc ggggatcaac 

152521 gtctgctttg gccatgatga cgtcttcgac ccgtggtatc cattaggcac cgccaatatg 

152581 ctgcaggtgc tgcatatggg gttacacgtt tgccagttga tggggtatgg gcaaatcaac 

152641 gacgggttaa atctgatcac tacccacagc gcaaaaactt tgcacctgca ggactacggt 

152701 ctgagcgtcg gcaatgccgc gaatctggtt atcttacccg ctgagaatgg attcgatgcg 

152761 gtacgtcgcc agacgcctgc ccgttactca attcgccaca ggcgggtgat tgccgagacg 

152821 gtgccgagcc agacgacgct gcacctgacc cagccggaag ccgtgacgtt taagcgttaa 

152881 cccgtcatac ccgcgctctc cggcacattc accacgcagc ccgtaagggg ctgcgttcgg 

152 941 aagactgctc cggcaagaga ttcaggccgc cagcaaactg gcgcgtactt tcactaccac 

153 001 tttcttgatg tcatccggtt cacccactgc acatcccggt ttatgcggtt ctcccggcat 
153 061 aaacacagca aacatccccg cttgcagcgt aatagtctgc tcgtcggcaa tttgactaca 
153121 aagctggtaa tcctcttcaa cgtgcatctc ctcgcactgg cgagcggcac cggacatccc 
153181 aaacgcaata cgctcgacgc cggttagtag tagctgaata tcaatgtatt gttcatgcaa 
153241 ttccgctttc ttcccggcag gcatttgcgt cgttaactgc attacattca taaagatatt 
1533 01 gtcgccctgc aattcatagc gccccggtgc tttctcctgc ggccttgccg ccagcgcgag 

1533 61 agtcaaggca tccagcagtc gcggatgcaa cccgcaagaa ggcaacgact gtacttcccc 
153421 catcatcata atgtgtctcc ttgagctaac aaagcagcgc ctaataatcc tgcgtcatgc 

1534 81 cgatagcgag cggcgctcag cgccacgtga taaggctcag gctcttgcat caaaaacgcg 
153 541 cgaacctgct ccaggtatcc ctcagctaac cctacgctgc cgccaatgac cacacactgg 
153601 cagtcggtaa tcgctttcac atcggcgatc attcgcgcta ttacctgcgc ggattggctt 



L53 721 . catcccgcca gatcgtcccg cgccgccgcg gccatccctc gtccggaggc gatggcctct 

153 781 acacaaccaa cgcgtccaca gccgcatacg ggcccgtgtg ggtccgccag ggtgtgtccc 
L53 841 aggtgcccgg ccagaccgcc ttttccggta aggagcttgc cgtcgcagac aacgccgccg 
L53 901 ccaacgccgg ttgaaacggt gataaatacc atatcgcgga tatcatcagg gagcgcgtga 
L53 961 tactccgccc aggccgccgc ctgcgcgtcg ttcaccgcca gcgtcggcag gccagcgatc 
L54 021 gtttccagtg tttgtactaa cggaaagtgt agcaagccgc ccagattatg ggggtttagc 
L54 081 gccagcagca tcccttcctg aatgatcccg gtagaagcta tcgctacctg acgcgcctct 
L54141 gcccgtagtg gttcaaccag cgcctttaat gcttcacgta acgcatccgg cgttttgctc 
L54201 gcgggggtcg gtagctcgcg acgctggcta atgcgcaagt tgttgtcgat gagcgcggcg 
154261 gcaagtttag taccgccaat atcgattgct aacgtagtca tgacgccgcc ttttttaatg 
L54321 cgtcgttata ccatccacag atatgttcca gacgggtaat ggcggacccc accgtcaccg 
L54381 cccatgcgcc atagcggatc gcctccgccg ccagtgctgg cgagttatag cgcccttcgg 
L54441 ctattacccg gcatccggcg tcatgcaacg ctttgactaa gggcagatcg ggttcctccg 
154501 gcgtatcggg ggtggtgtag ccggacattg tcgtgccgat aatgtccgcg cccaaccgtt 
L54561 ggcaggcgag accatcgtcc acggatgagc agtcggccat cgccagtaga tggtggtgat 
154621 gaatgcgcgc caacaacgcc tcaacggcta ccggccgttg ccgagcggtt ccatcaacgg 
154681 cgataatagc tgcgccagcg catctacatc gtcgagaaaa ggggtaatgc gcactggaga 

154 741 gtcgtccaga tcgcgtttga taatgccgat aatgggtacc gaaacgagcg aacgggccac 
154801 gcgcaggttg tctatgcctt caatacgcac cgcaaccgcg cccgcctgtt ccgccgccaa 
154 861 cgccattgcc gctacaatct ccggcttatc cagcggactg cccggaacgg gctggcagga 
154 921 gacaatcagg ccgccagaag cggcaatatt tttatccagt tgttcaagta acgacatact 
154981 actcccttac aaatattgcc cggttgaaaa ccgggcaagc ggattaactt ttcgttttta 
155041 caaaggcacc tttaccactg ccaagcggta cggctccgct gaacggtttg tcgtcgatag 
155101 catcatgggt gcgtaacgct tccggacgta gccaacgctg tacgcgagac ggcatatcaa 
155161 gcccaataag caggatcacg acaaacgtca ggctgaaaga gagcgatgcc agcgcagtgc 
155221 ccagatccag acgttgagcg atcagcgctc ccaggatcgg tgccagcgcg ccgccgagcg 
155281 cgccgacgtt ataagtaaag cccagccccg ccgcgcgctg atcggtatcg aagtaaccgc 
155341 cgatcagttt cggcagaatc ccggcaatcc cctgccccaa catctgttgg aaaaacagta 
155401 gcagacccag aacccagacg tttgtgccgc caatcgcaaa gaccggaata atgaggattt 
155461 gcgaggccag caggctacag acatatgctt tacgcgttcc cagccagtcg ccaagaaaac 
155521 cgcctacgca acaaccaacc gccgcgccaa atccgctaaa gaacaggaca ttcgccaccg 
155581 tatgcggatc gtaggccagc tcggttttca gataagtagg taatagcgcc tgaatcggcc 
155641 aagaatagag gaaagcaaac agtaccacca gcatcagcat gacgccagtg ggccagcgtt 
155701 taccgctgct ctgcaccata aagctgataa agataaccgc gcacagtagt cccagccccg 
155761 ccacaatcgc agcattttgt aggttaccgg caaaacagaa ccacagcgca gcggcggcgg 
155821 cgaaggtcat taaaatgttg atgatacgat gttcgccccg ataaagaatg tcgaccatcg 
155881 tgcgtaccgg cgctttaccc gcgtgttttt ctttccagtc ttccgcttcc ggaatgtttt 
155941 tccgcagcca gagggcgaag ataattggca aaatgccaat gaaaaacagc gcgcgccagc 
156001 cccagacagg caccaccagg ctgtacacct gcgcggcaac gaccgcgccg acggagaagc 
156061 cggaaatcag aaaaccactg gctttattgc gtaaatgttt tggccagctt tcaatcacat 
156121 aggtcgcgct ggaaccatat tcgcccgcca tgcccatacc aatcaccagt cgggcgatga 
156181 acatggtggt gtaaccgggc gcaaacccgc aggccagggt tcccaccgaa aacagaatga 
156241 tgctgctgac catcgccaga cgacgcccat agcgatcgcc catcgcgccc agtaataacc 
1563 01 cgccgaacca gcgagagata aaagccgcag aaatcaggct tgccgcctgt accgtcgtca 
156361 gcccaaattc gctttgtacc tcagtcagta caagagcaat taacacaaaa tcaaaaccat 
156421 caagcagata tcccaaccag gcagcggaaa atgcccgcca ttgcgcccgg ttgagatggc 
156481 gataccacgg gatgttctgg gtagaagtac tcattttact ctcccgacga tttttgttgt 
156541 cgttatgccg aatggcggct ccgccttatc cggcctactg ttcgcactgt tgtaggccgg 
156601 gcaagcgtag cgcccccggc attatgctgt tacgcctttt cttccatcag ttgttgagcc 
156661 agcgccttga gcgccggcag atatttttca tcaacaggcg caaacggttt acgacatagc 
156721 ggcaccgata ccacgtccat ataatgcagg accgttttca ggccgcggaa tacgccggtt 
156781 ttaatcagta aatcaataac cttattgcac tcggtttgca gacgctgcgc tttcgccaca 
156841 tcgccctcac gcaatgcctg aacaatcccc tgataacgcc aacccataat gttgtatgtg 
156901 ctgccgatac cgccgtccgc gcccgccagc agaccggaag cgaagatttc gtcataaccg 
156961 ttgtacagca ccagatccgg atgcgcgcgg cggatctgct ccatctggaa gagatcgccg 
157021 gaggtttgct tcagcgcgtt cacgcccggt aatgtcacca gcgtattgat ctgatcgagg 
157081 gtaagtttta cgccgcttaa cgccggaatg ttgtatacca ccatcggcaa tccatctgcg 
157141 gaatcaatga ttgcccgata atggtcacag tgctcttcaa aactgaaagg gtaataaaaa 
157201 ggcgtcaccg cagagaccgc atcaaaaccg taacgctttg cggcgctggc aagctgctgg 
157261 ctttctgcgg tgcttactgt cccgacatgg gcgatcaacg tgatttttcc cttcgcctct 
157321 tcggcgacaa tctccagtac ctgctctctt tcagcaaggc tctgtacgaa tgcttccccg 
157381 gtggaaccgc caacgtacag cccgtcgata ccctgcccga tgttaaaacg caccagacgg 
157441 cgcaggcttt cgctatccag ttgctgctga tgatcaaatg gggtcaacaa cgccgccatt 
157501 acgccttgca atgcttttgc catacctacc tctacggatg atgaatatat taactaccta 
157561 cctttatacc tgttatacca gatcaaataa gcagcaaata atacagaacg cttatagtgc 
157621 gatctgcttc actaaaccgg gatcggaggt gcgatcgcta ccgcattttt tgactttttt 
157681 taccgagcgc gtgccaggta gcggaaacgc tattgaggtg ggtttgcaga gcgcgatccg 
157741 ctttatcggg atctcgctgg cgaatggcat caacaatcac aatatgctgt tgataactca 
157801 cgttattatg ttcatgcagc tcacgatcgg gaacgcttgg gcgagcagcg attagccagt 
157861 ccagcagagc aacatgaata gccataaaga tcggattgcc gggaatttca gccagcaccc 
157921 ggtgaaactc gacatccgaa cgaataaaca gcgcgttgtc atccagcgac tggctattaa 
157981 tttccagcgc tttcgttaac aacgcgatct gctcgtcggt ggcatgttcc gccgcatagc 
158041 gtaccaggct ggattcaaag aaaagccgta gctgttcaaa gtgagcgatg ccgccaggat 
158101 gagtaagaaa atctttcgcc atacccgaca gttcgctgat gatggtatca gcagaggggc 
158161 gcgagacgcg ggcgcgttcg ccgttattga tttgcaccag acctttacgc ttcagcgcag 



158281 acggtagctg ttctccctcg ccaaactcat gacggcggat catctgctcc agctcttcct 

158341 caaccatttc agacagtttt ttacgcgcca gcgggcggcg gcgcaaacta cgcccgaggg 

1584 01 atgtcggtga atcttctgct tgcgaatcaa atgcgttcat aacgtccatt catgagtggt 

1584 61 cggtggcaaa taatagcaag cttatcgtaa cacagcttca aaagcagggt gaacccgcga 

158 521 ggagaccaaa caaaacaggc ccttcagggc ctgttgatta ttttactacg cgcagcgccg 

158581 gacgtccgcc acgcggcgga ggcggctcgt catcaggact actgtcgtca tcgtggtcgg 

158641 gcttatcgcc atcaatgacg gacatcacgg tctcgctttc cgcgcctgcg gtattgtcat 

158701 catcatttaa gctgacaacg tcttcatcat aggcggcttc aggctcaaac atggtgcctg 

158 761 cgccgttttc acgggcgtaa atcgccagca ccgcagccaa aggcacagaa acctgacggg 

158821 gaacgccgcc gaagcgcgca ttaaaacgca cttcatcatt agacagctcc agattaccta 

158881 ccgcccgcgg cgcaatattg aggacgattt gcccatcgcg cgcatattcc atagggacat 

158 941 gcacgccagg cagcatcaca tccaccacca gatgcggggt caactggtta tccagcaacc 

159001 actcgtagaa agcacgcaac agatagggac gacgcggcgt caactgtgac aaatccatac 

159061 aggttaaccc cgaccgaggc gcatttcacg ttcagcttcg gttaaagaag ccaggaaaga 

159121 atcacgttca aagacgcggg tcatatagcc tttcagctct ttcgcccctg cgccgctgaa 

159181 ttcgataccc aactgcggta aacgccacag gagaggcgcc aggtagcaat caaccaggct 

159241 gaattcgtcg ctcaggaaat acggtttctg accaaatacc ggcgcaatcg ccagcagctc 

1593 01 ttcacgcagt tgtttacgcg cagagtcgac ctcggaagca gacccgttta cgatgacgtt 

1593 61 catcagcgta taccagtctt tttcaatacg gtgcatgtac agacggcttt caccgcgcgc 

159421 gaccggataa accggcatca gcggcggatg ggggaaacgc tcatccagat attccataat 

159481 gatgcgagat tcccacaggg tcagctcacg atccaccagt gtcggaacgc tttgattcgg 

159541 gttgaggtca atcagatcct gaggtggatt gtccttttcc acatgttcga tctcaaaact 

159601 aacacccttt tcagccaaca caatgcggac ctgatggcta tagatgtcag taggaccaga 

159661 aaacagcgtc attaccgaac gtttgttggc agcgacagcc atgaaaacct ccaggtatat 

159721 tcagaatttt tactgctacc agccacaatg tgaccagcca gatgttatgt cacccagggc 

159781 gaaaaaagcc atcattgctc agaaacgaga caaaaaatga acattccccg ctatttgggc 

159841 agaaaattgg atgatagttt accagatttt gtgacctttg tggtgagtcg attctggaat 

159901 tggggaaaaa gagacaacaa tccgcatttc attgtgacag ataaatgcat tgcccataaa 

159961 aaaacccgcc aaagcgggtt ttttcgctaa cagttgtctg ccgaagcaga aaacaattaa 

160021 cgtttggaga actgcggacg acgacgtgct ttacgcaggc cgactttctt acgttcaacc 

160081 tgacgagcgt cacgagtaac gaagccagct ttacgcagtt cgccacgcag ggactcgtcg 

160141 tactccatca gagcgcgggt gataccgtga cggatcgcac cagcctgacc agagatacca 

160201 ccacctttaa cagtgatgta cagatccagt ttctcaacca tgtcgaccag ttccagcggc 

160261 tgacgaacta ccatgcgggc agtttcacga ccgaagtact gttccagaga acgttggttg 

160321 ataacgattt taccgttgcc cggcttgatg aaaacgcgag ctgcggaact tttgcggcga 

1603 81 ccagtgccgt agtattgatt ttcagccatt gcctataatc ccgattagat gtcaagaact 

160441 tgcggttgct gtgccgcgtg gttgtgctcg ttgcccgcgt aaactttcag tttacggaac 

160501 atagcacgac ccagcgggcc ttttggcagc atgcctttaa ccgcgatttc aatcacacgc 

160561 tcaggacggc gggcaatcat ctcttcaaag gtcgcttgtt tgataccacc gatgtggccg 

160621 gtgtggtgat agtacacttt gtcagtacgc ttgttgccgg ttacagcaac tttgtcagcg 

160681 ttcagaacga tgatgtaatc accggtatct acgtgcggag tgtattccgc tttgtgctta 

160741 ccgcgcaggc gacgagccag ttcagtagcc agacggccca gagttttacc ggtcgcgtca 

160801 acaacatacc agtcgcgttt tacggtttct ggtttagctg taaaagtttt cattaaaagc 

160 861 ttacccaaat aaataagtta cacgttggtg aacacccaaa cgtttaaata gttgaggttc 

160921 acacgacaaa gtccggtaaa cctaccccct cggatatgtt tggccggcac agagaaagtt 

160981 tgggaaaaaa ctctcttgta acgtggggtc gcaggattat agagaagtcc aggtcaaaga 

161041 tcgacccctt tttgcgattt gccgcgggtt ttgttcaggc ctagttcacc ctcggtcggg 

161101 gaggttgcac agatataata ccgcataatg ccggagcgct acgcttgtcc ggcttacggc 

161161 atatgctccc gcttgagata ctccgcactc tgcatctctt gcaggcgcga cagacagcgc 

161221 tgaaattcaa acttgagtcg ctccccctga taaatctcat ataacggcgc ggcggcgctg 

161281 accaccagct taacgtggcg ctcgtaaaac tcatccacca gcgcaataaa gcggcgcgct 

161341 tcgttctcca tcagcggcgt catgaccggc acgtcaaaca acagaaccgt gtgaaataac 

1614 01 cttgagagcg caatgtaatc atgctggctg cgagcctcga cgcacagcgt agcgaaagag 

161461 gccgctaacg tttggttttc aacgcccagg gtggataaag ggcgatgatt gatttccagc 

161521 gtcggagcat gttctcgtgc ggcccccgct aacgccagcc acagtttatc catttgccgc 

161581 cgggtttcat cattaagcgg cgttagccat aaatgggcct gcgtcagcgt ccgcagccgg 

161641 taatcgacgc cggcgtccac attcataatg tcgcagtgct gtttaatggc atcgatagcc 

161701 ggcaggaagc gggcgcgttg caaaccgttg cggtagagtt cctccggcgg aatattggag 

161761 gtcgcgacca gcgtaatgcc gcgtgcaaac agcgctttca ttaaaccgcc cagcagcatg 

161821 gcgtcggtaa tatcggtgac gaaaaactca tcgaaacaca gtacgtccgt ctcggtttta 

161881 aaccgatcgg caataatgtc taacggatcg atctgtccct gtagcgcggt aagctcttca 

161941 tgcacgcgca gcataaaccg atgaaaatgc aggcgcaatt ttcgctcacc cggcaggctg 

162001 tggtagaaga gatccatgag ccaggttttg ccgcgaccca cgccccccca catatacagc 

162061 ccgcgaaccg gtatttgcgc gtccggttcg tttttgccta ataatttccc cagtcgcgct 

162121 atcagaccgc cgggtggcgt agccgacgat tttttcgcgg tgagcgcctg ataaagggtt 

162181 tccagacggt cgaccgcctc tttctgtacg tcgtcaggct gatgggtgcc ttcgttgagt 

162241 gcctggagat aacgcgatgt aggggaaaga ctttgcataa tgttattgtt attccttgaa 

1623 01 aatcgatgtg ccgtcgttca cggctgacga aaaaaaggcc gttctacact acgcgatatg 

162361 ctgtcgggat tccacttcta cgaaattagc ggttatagtg gcataatcag gcgcgggcat 

162421 ggagcctgga gccaacaccc tacggaaaca taagacaacg ggagatgttc atgacctggg 

162481 aatatgcgct aattggatta gtcgtcggta tcatcattgg tgccgtggcc atgcgttttg 

162541 gtaatcgtaa gttacgtcaa cagcaggcat tgcagtacga actggaaaaa aacaaagctg 

162601 agctggaaga gtaccgtgaa gagctggtta gccactttgc ccgcagcgcg gaactgctgg 

162661 ataccatggc gcatgattac cgccagctgt atcagtatat ggcgaaaagc tccagcagcc 

162721 tgctgccgga aatgtctgcg gagtcgaatc cgttccgtaa ccgtctggcg gagtctgagg 



.62841 tgttacgtag cggcgcaaag cgcgattaat cgcacgccgt taagaaattt atcgggcgca 
_62901 tcgcttgcgc cctctctcta tctttcctgt cccagctatt atcattgtta ccaggctgaa 
-62 961 aattcaataa catcaatctg ttttgaattg tctatccgtt cattcaaggt acgagagcag 
_63 021 catccatgaa aaaacacacc cagctgttaa gtgcattagc gttaagtgtc ggattaactc 
..63 081 tttcggcacc gtttccagcc cttgcatcga taccaggcca ggtgccaggc caggcgacgc 
-63141 tgccaagcct tgcccctatg ctggagaaag tgctgcctgc tgtcgtcagc gtaaaagtcg 
.63201 agggaaccgc cacccagagc caaaaagtgc cggaggagtt taaaaaattc tttggcgagg 
,63261 atctgccaga ccagccgtcc cagccgtttg aaggactcgg ttcgggggtg attatcgatg 
-63321 ccgcgaaagg ctatgtatta accaataatc atgtgattaa tcaggcacag aagatcagca 
.63381 ttcaactgaa tgacggacgc gaattcgacg cgaagctgat cggcggcgac gaccagagcg 
.63441 atatcgctct gttacaaatt cagaatccca gcaagttaac gcaaattgcc atcgccgatt 
.63501 ccgacaaact ccgcgtcggc gatttcgccg tggcggttgg taatccgttt ggccttggac 
.63561 aaaccgccac ctccgggatt atttcagcgc tgggacgcag cgggcttaat ctggaagggc 
.63621 ttgagaactt tattcaaacc gatgcctcta ttaaccgcgg caactccggc ggcgcgctgc 
.63681 ttaacctgaa cggcgagctg atcgggatta ataccgcaat cctcgcgcca gggggcggga 
.63741 gcatcggcat tggctttgct attccttcca atatggcgca gacgctggcg cagcagttga 
-63 8 01 ttcagttcgg cgaaatcaaa cgcggattgc tgggaattaa aggcactgaa atgaccgctg 
_63 8 61 atatcgctaa ggcattcaaa ctgaacgttc agcgtggcgc ttttgtcagc gaggttttac 
-63 921 ccaattcagg ttcggcgaag gccggggtga aatccggaga cgtgattatc agtcttaacg 
.63 981 gtaagccgct gaatagcttt gccgaactgc gttcacgtat cgccaccacc gaaccgggca 
-64 041 cgaaagtgaa gctgggcctg ctgcgcgatg gtaagccgct ggaggtggaa gtcacgctgg 
-64101 attccaatac ctcttcttcc gccagcgccg aaatgatcgc cccggcgttg caaggcgcga 
.64161 cgttgagcga cggccagctg aaagacggga cgaaaggcgt taaggttgat agcgtcgaaa 
.64221 aaagcagtcc tgccgcgcag gccggtttgc aaaaagatga tgttatcatc ggcgttaatc 
-64281 gcgatcgcat cagttctatc gccgaaatgc gcaaagtgat ggcggcaaaa ccgtccatca 
l64341 ttgctcttca ggtagtacgc ggcaacgaga acatttatct attgctgcgc taatcctgtc 
L644 01 ttaaaccggg catcagcctg cgatgtgatg tccggttaac tcatggtatg ctgctgccgt 
L644 61 tccctttttt aacgacgcct ccatcatgtt tgtgaagctc ttacgttcgg tcgcaatagg 
L64521 tttaattgtc ggcgctattc tgttggccgt catgccttct ttgcgcaaaa ttaatcctat 
L64581 cgccgtcccg caattcgaca gtaccgatga gacgccagcc agttataatt ttgcggttcg 
L64641 ccgcgccgcg cctgccgtcg tcaatgtcta taaccgcagt atgaacagta ccgcgcataa 
L64701 tcaactggag atccgcacgc tgggttccgg cgtgatcatg gatcaacgcg gttatattat 
L64761 taccaacaag cacgtgatta acgatgccga tcagattatc gtcgcgctac aggatggccg 
L64821 cgtctttgaa gcgctactgg ttggctccga ttcgcttacc gacctggcgg tgctgaagat 
L648 81 caacgccact ggcgggctgc ctaccatccc gattaataca aagcgtacac cgcatattgg 
L64941 cgacgtcgta ctggctatcg gcaacccata taatctggga cagaccatca cccaggggat 
L65001 catcagcgca acgggtcgta tcggcctgaa cccgacgggg cgacagaatt ttctccagac 
L65061 cgacgcctcg attaaccacg gtaattccgg cggcgcgctg gtcaactcgt taggcgaact 
L65121 gatggggatc aacaccctct cttttgataa gagtaacgat ggcgaaacgc cggaaggcct 
L65181 tggttttgcg attcccttcc agctagccac gaaaattatg gataagctta tccgcgacgg 
L65241 tcgcgtgatt cgcggctata tcggtattgg cggacgagaa atcgcgccgc tgcacgcgca 
L653 01 gcagggtagc ggcatggacc cgattcaggg cattgtcgtt aatgaagtaa cgccaaacgg 
L653 61 ccccgctgcg cttgccggta ttcaggttaa tgatttgatt atttcggtca ataataaacc 
L65421 cgccgtgtcc gcgctggaga cgatggatca ggtggcggaa attcgcccgg gctccgtcat 
L65481 tccggtcgtg gtaatgcggg atgataagca gctcacgttc caggtgacgg tgcaggaata 
L65541 cccggcgtca aactaaaacg acgcagcttt tgcctgcgtc gttcgacggc tagtcaataa 
L656 01 agactggccc tgccggaaaa tgcgccagga aactcgtgaa gattagcaga gcggggaaac 
L65661 tcttttcccc gacggcctct tcacgcagcg ccttatcgag tgtcaataag ccagactcgc 
L65721 tcccttcccc cagaatgccg cccatccaga gcagtcgttg cgcctgttga cgcgcatact 
L65781 gcgatgcgct tttccaggcg accagatgca gcaacgtttg taacagcagg acccgagacg 
L65841 cgtgaccatc gcgttgtaat cgcctgaata cgggtaatgc aatactacgc accgtcgaga 
L65901 aaccgctcgc cgcctccccc tcaatcggcg ataaaccaac agccgcctgt ttgacgaaat 
L65961 cgcataaccg attgtgtgtt aatggccgct cgcctgcgct catataccct gcggcgaaac 
L66021 agagtaaccc gataccctga gcccaatcgg tcgatggcag aatcccctgc ggaacattcg 
L66081 gtgccgacgt ctgtgcggca caaagcccct cgtcgtaaca ctgtgcaaaa cgttgctcat 
L66141 atattgctga gttgacgccg gaccacggca gcaaatgcag cgctggctca agctcagtta 
L662 01 tctgattcac cgtctcaaca acataacgca agatggtttc tctggatggc atggatgtac 
L66261 cttgccgaaa cgcaaccatt tcactcatta ctgtgtcctc attttgcggg agcataatca 
L66321 ctgctcccga ttagaattgg attacattgc cagcacgtac ttcagcatca cgcccgccgc 
L663 81 aatggccgaa ccgataaccc cggccacgtt cggccccatc gcgtgcatca gcaggaagtt 
L66441 ctgcgggttc gactccaggc ccaccttgtt cgacaccctg gctgccatcg gcactgccga 
L66501 caccccggct gaacctatca gcgggttgat tttgttctta ctgcacaggt tcagcagctt 
L66561 cgccatcagc accccggccg ccgtcccgat accaaaggca atcaccccca gcagcagaat 
L66621 gcccagcgtc tgcggctgca ggaacttatc cgcgaccagc ttcgcgccca ccgacagccc 
L66681 gaggaaaatg gtcacgatat taatcagacc gttctgcacc gtgtcgctca gacgctccac 
L66741 caccccgctt tcacgcatca gattgccgaa gcagaacatc cccagcagcg gcgcggcgtc 
L6 68 01 cggcagcagc agggccacca gcagtaacag caccaccgga aagaggattt tttcccgctt 
L66861 actcaccgtg cgcagctgca ccatgcggat tttgcgctct ttctcgctgg tcagcgcgcg 
L66921 cataatcggc ggctggatta acggcaccag cgccatatac gagtaggccg ccaccgcaat 
L66981 ggcccccagc agctccggtg ccagcttgcc cgacagataa atcgccgtcg ggccgtccgc 
L67041 gccgccgata atgccgatgg ccgccgcctg cggcagggtg aaggcaatca ggccgaagta 
L67101 gttcagcgtc agcgccccca gtacggtggc gaagatgccg aactgtgccg ccgcccccag 
L67161 cagcagggtg cgcggattgg ccagcagcgg gccgaagtcg gtcatcgcgc cgacgcccat 
L67221 aaagatgacc agcggcgcga cgccggagcc aatcgccact ttatagaaca gcgccagcac 
L67281 ccccggcgtg tagcccatgt ccaccgccag attttccatc tggttctgga ctgacggcag 



1674 01 aatcaccgcc agctgcccgg cgtcgtgatg ggccagcagg ctctccagcg cggtcagcgc 
167461 catgcccgct tccgggatgt tggagagcag gccgccgaag cctatcggca gcagcagtaa 
167521 cggttcgaac tttttcgcta tcgccagcca cagcaacagc aggctgacca gcagcatgat 
167581 ggcctggccc gcgccaaggt gcatcagccc catgccctga agcagggcgt tcagactttc 
167641 catttcagtt ctccgttacg ccagcgtcat cagggtgtcg cccacggaga cggcgtcccc 
167701 ggacttcacc gcgataccgc ggacggtgcc ggcctgcgcg gcgcggattt cggtttccat 
167761 cttcatggct tccagaatca gcagcacgtc gccttcggcc acgctctggc cttcggtggc 
167821 aatcaccttc cagatgttgc ccgccagcgg cgcggtgacc ggggtgccgg cgcctgccgg 
167881 ggcggcagcc tgaaccggtg cggaagaggc cgccggaaca gccgtagtaa gctggctgat 
167941 atcgccgccg tcgctgaccc tcaccacaaa ggctttgcct tccacttcca cggtgtagat 
168001 accggaggcg gcaggcttct ctgcttttgc caccggctgc gcggcttccg cctgcggcag 
168061 tggctcaaac gccgccgggt tatggcggtt ctcaaggaat ttgaggccga tttgcgggaa 
168121 cagcgccacg gtgagcacgt cgtcgatggc gtttcccgcc agagtaatcc ccttctcctg 
168181 cgcctggcgc ctgacgtccg cttccagttc agccagctcc ggcttcagca ggtccgccgg 
168241 gcggcaggtc accggagcgc tcccttccag cacgcgggcc tgtaacgcgg cgttaaccgg 
1683 01 caccggggtg tggccgtatt cgcctttcag aatgccggcg gtttccttcg cgatggtttt 
1683 61 gtagcgttcg ccggtcagga cgttgagcac cgcctgggtg ccgacaatct gcgaggtcgg 
168421 ggtgaccagc gggataaagc cgaggtcctc gcgcacgcgg gggatttccg ccagcacctg 
168481 gtccagcctg tccgccgcgt tctgctgctt cagctggctt tcgaggttgg tcagcatccc 
168541 gcccggtacc tgcgccacca gaatacggct gtcgtagcct ttcagctggc cttcaaaggc 
168601 atggtacttt ttgcgcacct cgcggaagta cgcggcgata ttttccagct tcaggatatc 
168661 cagcccggtg tcgtgctcag tacctgccaa cgtcgccacc agcgcctcgg tggccgggtg 
168721 gccgtaggtg gcgctcatgg acgaaatcgc cgtgtccacg ccgtcaacac ccgcctcgat 
168781 agccttcagc agggccatct ccgccatccc ggtggtggcg tgacagtgca ggtgcaggcg 
168841 cacctcaaaa cgttttttga tttcgctcac cagctcaaaa gcggccatcg gcgtgagaat 
168901 gccggacata tccttgatgg caatcgagtc aacgccggtc tctaacaact gttcggtcag 
168961 gtccagccag gtctgcaggg tgtgcgccgg gctggtggtg taggagagcg tcccctgggc 
169021 gtgcgcgccg tggctgcgca ccgcctgcag ggcggctttc atattgcgcg ggtcgttcat 
169081 ggcatcgaag acgcggaaca catccatgcc gtttttcacc gcgcgttcaa cgaagcgctc 
169141 caccacatca tcggcgtagt ggcggtagcc gagcaggttc tggccgcgca gcagcatctg 
169201 cagcggggtt ttgggcatgg cttttttgag ttcgcgcagg cgcagccacg ggtcttcgcc 
169261 gagaaaacga atacaggcgt caaaggtggc gccgccccag cactccagcg agccgtagcc 
169321 cacgtcgtcg agctgagcgg caatcggcag catatcgtca aggcgcaggc gggtggcgaa 
169381 cagagactgg tgggcgtcac gcaggacgac gtcggtaatg gcaatagtca tggatccctc 

16 9441 cgggaattaa gcgttaaggc ggtgatggtg aatggcggcg gcaatcaccg gctttaagcg 
169501 ggtgaagtcg tccacggcgg gaacggcgcg cggtgcgggc gcggcgacgg gttccgggaa 
169561 gaagcgagta atcacggcag acataccgcg aatggcaaag atcagcagga acagaaacgc 
169621 cagcacgaat cccatgccga ggagcatcag agtgaagcct tcacctaata gcagagctgc 
169681 attagtcata aaatagcctt caggcaggag gcacgataat ggggctattt atgacgatga 
169741 aataataagg gtggatttcc ctgagccgcc ccggccagag cccttggtta ttattatcgt 
169801 cataacgtat taccaccatt atcgtgcaat ttacgtaatc aggtttattt gatgaaactt 
169861 acgttctggc atatttcatc agcgacgatc tctttacgct gattaaaaat aattttgttc 
169921 tgttcaaaca gattattccc atgggtatca atagaaacaa tcagcgggcc aaactcttta 
169981 acccgacaga cccacagcgt ttccggcatc cccagatcgc gccattgggc atcttcaatt 

17 0041 tcttccacgc acacggcggc tacaaccgca caaccggcag ggaatacgca gtgcagcgct 
170101 ttgtgttcag cacagccctc ttcggtacct ttacccatac cgcctttacc tacaattaat 
170161 ttcacgccag tctgcgcaat aaactctttt tcgaatttct ccatacgcat gctggtggtt 
170221 gggccaacgg agaccatttc aaacttatcg tcttcgcctt taattgggcg gacaatgggg 
17 02 81 ccagcgtgta aaatagcgcc gccgcgaaca tctaccggaa gttcgcgacc accttcaatt 
17 0341 aaacggcgat gggctacgtc acggcaggta acaatatgac cgttgagata aataatatcg 
170401 ccagccttaa tatccgctaa atcttcatct ttaattggcg tagtcaggat ttttttagtc 
170461 atcagaaatt cactccgctg tgagacgtaa tggtgtaatt caaatcttta tcgaaaacga 
170521 tgtgcccttt acggtgcgac cagcagccga cgtttaccgc cacgccgatg gtagaaggat 
170581 gacgtgcggt gttttcaatg ttcacgccca taacggaggt attaccggac atcccctgcg 
170641 gccccaggcc aattttgtta atgccgtctt ccagcatttt ttccagcgag gctgcacgct 
170701 cattctcgtt atgcgaaccg atcggacgca tcagcgcttt tttcgatagc agtgccgccg 
170761 tttcaacaga ggtcgctacg cccacgccaa ccagcagcgg cggacaagcg ttgaggccgt 
170821 agctggtcat cacatccagt acaaagcggg tcacaccttc atagcctgca cccggcatca 
170881 gcaccatcgc tttccccggc agagaacaac caccgcccgc catataggta taaatgctgc 
170941 actgatcgga attgggaacg atttcccaga agaccgtcgg cgtaccttta cccacgtttt 
171001 taccggtgtt gtattcatca aaagtttcta cgctgttgtg gcgcagcgga gaatctacag 
171061 ttgctttgat caccgcctca cgcaacaacg cttccagctc gccaatcagc ggaaagttcg 
171121 tcccgcactc caccaaaaac tgaatgacac cggtgtcctg gcaggaaggt cgatccagct 
171181 ctttcgccag acgctggttc tcaatcatgg tagtaaagat gacgtcggcc agtttactgg 
171241 tctctttctt atgcaaatct tccagttttg cagtgacatc atcaggcaaa actttgccgg 
1713 01 tatatcccac aaacttggcc ataacgtcgg tcatatggga tatctgttca cttttgctca 
1713 61 taaatgctcc ttagtcagaa cagcttccgt taattacgga tgaaaaggga aaaggattgg 
171421 cagcaggatc aagctgacaa tggttgaaac gataatcagg gggataccgg ccttagcgta 
171481 gtcgacaaat ttatagccac ccgcggagag caccatcatg ttggcaggca taccgatagg 
171541 agttgcgtag gcgcaggaac cgccaatgac cgtcgccatc agaaccgcac gcgggtcggc 
171601 ccccatacct gcggcaatgg acaaactcac cggcaccaat agcgctgtcg ttgcggtatt 
171661 ggacataaag ttggtcatca caacggataa ggcgaaaacg gcgatcagca acatgaacgg 
171721 tgaggagttt tgccccagca tgccgattac atagtccgca accagcttgc ctgccccggt 
171781 catttccagc gcttttgcca gcgccagggt gccgccaaag ataaaaatag tctgtgaatc 
171841 aatggcttta taggcctgtt tttccgtgag tacgccgctt acgaccagca caagagcgcc 



171961 cgttgcgatc aacaccacga gtgagagccg ttgtttccac tgtggaacat ggctgtagtc 
172021 acgttgctcc ccgacgctcc ccacctcacc gccggtegca ttattcggca gaaagcgata 

172 081 gccaatagtc aggaagtaga gaatgccgca gatgagcatc gggagaccga tttttgcgta 
172141 ttcaaaaaag ccaaagccgc cgccaatatt ctgtagcgca gactgcgcga taagatttcc 
172201 cggcgcgcca attaacgaca ggttaccgcc caacgcagcg gcgaaaacca gcggcatcag 
172261 tagacgagaa cgcgagaagc ccgattttgc cgccacgccg atcaccaccg gaatcaaaac 
172321 cgcagcggta ccggtgttag agaggacgcc agacatcaaa cccaccacca ccataatggt 
172381 gaagatcagc tgtttttctg ttttcgcgaa gcgcgtgatg acgccgccca ctttgtttgc 
172441 cataccggtc tcaaacaacg caccgcccac gataaacatc gcgacaaaga ggatgacgtt 
172501 agtgtcgata aagccagcaa aggcctgttt aatattcaga acgccggtga taactaaggc 
172561 cacgcagaca atcatggaag tgacggccag cggcactttt tcccatacaa acatgacgat 
172621 agcgaacacc aataaacata gggtaagggt aatgggttcc atatttataa ttatccaatc 
172681 aatgatatat gatattgtat ccaatattga cgaggagaaa ttattcccat acaaaaaata 
172741 agtcaaatcg tttctcagga aagatgcagg agtgggatct acatcaagat cgtagttgga 
172801 tcgttactgg acgtgattaa tagaattgaa gaattggttg aagcgcctgc gatactcacg 
172861 caggcgaaaa gatcaggcag aagggtcacc aacatagcgg gtcagcatat tctccattga 
172921 gcgaataatg tgttcgcgca tgcgctggcg tgccaatgtt tcatcatgaa gttcaagagc 
172981 ttgcagaata cttttatgtt cctgaatgga aatcacggca tactcttctt cggtgacctt 
173041 atggcccatc gacaggccgt tccacatatt acagagcaac attttcattt tttcgttgcc 
173101 agcaacattc catatttcca tatgaaatgc ctgattcagg tcggagtatt ccgccgagtt 
173161 attttccgcg agagcctttt cagcggcata atgcacctcg gctatccgcg aaatatcggt 
173221 gccaggacga gaagctttag ccaccgcctc actttctaac agcgcgcgaa tttcatagtg 
173281 ttcacggatc gtttgttcat tgatgcccaa caccaccgcc cctttattag ggcgcacttt 
173341 tatcagccca tccgccgcca gaatctgaaa cgcctcgcgc actggcatac tggacacgcc 
173401 gaccattccg gcaatgcctt ctaacgtaat ctcttgccct tccactaact ccctcgaaag 
173461 aatcgcttta cgcagcaccg ccgcgacctg ttctttcgct gaaagaagct taatcttccc 
173521 taacttaggc ctctgcactt tcccaatcct tcatatgttg acgcattatt tctgctaaag 
173581 agaggaaata acgctgcata acttgcccaa tctcatcacg ccgcccctgg cgtatgacgt 
173641 cagccagttc agcgaaaagc tgcgccgact cctgattatc ttttttcaga tgcaaaataa 
173701 cataagagac ataaccgtcc aggaactgct gatacacctt ttccagatag cggttattca 
173761 cataagaaat cagcatcgca tgacactcca gttcgcagga tttgtcttct gcgacagcca 
173821 gcgcttgcgc acgtatcagg agggcatcgc ctacttcgct gggtatcagc gaaaacattt 

173 881 cggcggccat cgcggcaatc acgcgaaaaa tatgactcac gcgatcggcc tcaagatgcg 

173 941 cgacctgcat gtgcctgttg ggcagtcgga ttaaaaaacc ttcctgttcg agtgactgta 

174 001 gcgcttctcg aaccggcatt cgtgaaagac cgagctgctc cgcaatactt ccctgcgcga 
174 061 gttcttctcc cgcttttata ttgccggaaa gaatttcata gcgaagcatt tgcgtaatgt 
174121 gatcgcgggt ttgcgttctt tggatctttt tcacgacgtt ctcgttaata accgataaga 
174181 cgtgaggagt ttagcagatt tagtgcttga tttcgtggct tgtttatagt taaagaagcc 
174241 ggagcaaaag ccccggcatc gggcaggaac agcttattta ttaataaaat cttcacccaa 
1743 01 ctgaatatct tttttcagcg tatccagcat agcgtccagc gaatgttgct cgaaagtgct 
174361 cagtgtgccg atggatttac gctcttctac gccgttttta cccagcagca gcggctgaga 
174421 gaagaaacgg gcatactgac cgtcgccttc cacataggcg cattccacca cgcctttttc 
174481 gccctgcaga gcgcgaacca gagaaagacc gaaacgcgcg gcagcctggc ccatagagag 
174541 ggttgccgat ccgccgccgg ctttcgcctc gacgacttca gtaccggcgt tctgaatacg 
174601 tttagtcagc tcggccgctt cttgttcggt aaaacttacg cctggaatct gcgatagcag 
174661 cggcagaatc gtcacgccgg agtgcccgcc aatcaccgga acttcaactt ccgttggcag 
174 721 cttacctttc agctctgcga caaaggtatt agagcggatg atatccagcg tggtaacgcc 
174781 aaacagtttg tttttgtcgt atacgcctgc ttttttcaac acttccgccg caatcgcaac 
174 841 ggtggtgttc accgggttgg tgataatgcc cacgcacgct ttcgggcagg ttttagcgat 
174 901 ctgctgcacc aggtttttca cgatgccggc gttaacgtta aacaggtcgg aacggtccat 
174 961 acccggctta cgcgccacac ccgcagaaat cagtactacg tcagcgcctt caagcgccgg 
175021 ggttgcgtct tcaccggaga aacctttgat ttttacagcg gtggggatgt ggcttaaatc 
175081 aacggccaca ccgggagtca ctggagcgat gtcgtacagg gagagttctg aacctgaagg 
175141 cagttggttt tttaaaagta atgccagcgc ctgaccgata ccaccagcag cgccgaggac 
175201 tgcgactttc atcctaaact ccttattata tgattagcta agtgtctatt gctccgcggc 
175261 ggcgacctta attcacaaat tcaatgatta caatcctcac tcatcaagaa tgcggagtcg 
175321 cgcaattttg gcttttatgc atttaatttg cgtaatccgg atcggctgca accagagagc 
1753 81 aacgttctac aggtggtgac aatatacect actaccctct caaaacaaca tcattttgat 
175441 aacaattaat ttacttttaa tcttatttgc gaggcgtgac acaggcatgt ttcttgatta 
175501 cgaaatttga taaaattccg ctctttcata acattatttc agccttaaac aaggcagact 
175561 gtttgcataa aaattcatct gtatgcacaa taatgttgtt tctaccgcca tattacgggt 
175621 gacttatgcg aagctcggct aaacaagaag aactagtaag agcgtttaaa gcgctcctca 
175681 aagaagaaaa attcagctca cagggcgaaa tcgtcctcgc gttgcaggat cagggctttg 
175741 aaaatatcaa tcagtccaag gtctcgcgca tgttgactaa gttcggcgca gtgcgtacac 
175801 gtaacgcaaa aatggaaatg gtgtactgtc ttccggctga actgggcgtc ccaacaacat 
175861 ccagtccgtt gaaaaatctg gtgctggata tcgactataa cgatgctgtc gtggtgattc 
175921 ataccagccc cggcgcggca caactcattg cgcgcctgct ggattcactg gggaaagcag 
175981 aaggtattct cggcacgatt gccggcgacg atactatctt cactacgcct gccagcggct 
176041 tttccgtaag agatctgtac gaagccattc tggaactttt tgaacaagag ctttagtccc 
176101 acttcctccg tcgtcgtacg gcggaggcat ctttttgccc tctcccctcg ccgctttcct 
176161 gtacggctat catttggcaa atcatgccct taaacattca ccacatgaat gaaaaatcaa 
176221 aaaaacgcac aaaatgtcaa tttttttaac cagttgattt tcttttattt ttcaaacgac 
176281 agcggcgaaa aacagcaatt ttaattccat aacgttataa aaaataaaat ttttaatgtc 
176341 tttaaaaagc agaaacaatt agcgtggtat taattaattg cgtgattagt gtatacttaa 
1764 01 ttttgtgatg agggtcacga aacaaagacc ccagtaaagg aattcgacga ggtaaaaatc 



176521 ttcgccgcag aacctatcag cgcagagcaa gcgcaaaacc gtgaagcaat cgaatcggtt 
176581 tcagtcagcg ctatcggctc atcgcctatg gatatgaatg ccatgctgag caaaaaagca 
176641 gatgaacaag gcgctacggc ctaccacatt accgaagcgc gtagcggcag caactggcac 
176701 gccactgccg agctgtacaa ataaaattca cctgccatcg catataacgt gtcgttactt 
176761 cgcggagata tcgcataaga aaagcccatt aatccgcgag gttgacccta taaaggaata 
176821 aaagaccatg aaaacgaaat acattatcgc atcactcggc ctggccactc tgctctcttt 
176881 cggcgcaaat gccgcagtac accaggttaa cgcggaacag gcgcagaatc tgcaaccgat 
176941 gggcaccatt tccgtctcgc agattggcag tacgccaatg gatatgcgcc aggagatcgt 
177001 cgctaaagcc gaaaaagcag gcgctaatag ctatcgcatc atcgaattaa aagaaggtga 
177061 taactggcac gccaccgccg agttgtataa gtaaaccttc gtcgtctaac ccgacgactt 
177121 gcccccgcat gccgggggct tttttatgct ttttcaatgc cggacattaa accgtagccg 
177181 tccctccagc tcttcttccg cttcatcaaa gagtaaaatc agcgccccgt agcgcctgcg 
177241 cagtttatca ggcaggtgaa cgaactcaat ctctagcggt aggggtaaga tatcgctcat 
1773 01 taccgcatcc cataatgtat caagatcgct tactttctca ctggcaaggc caaacgtctg 
1773 61 cgtaaactcg cgataaaaat cgctttggtt tttaatatca ttaaaatcaa atgtatagac 
177421 attcatagcc agccaccatc cccgacagac aattgtctgt tttactacta agcatcatta 
177481 tgcagaggtt tcacttccag aaacgctttt agccccggag cactcttgcg ctgtttttgt 
177541 atctcaaata agtatagtca taaaaaaacc gacgcttttg gcatcggttc ttgtggatta 
177601 gctatcggta agcgcgttct ggtatttatg taacatgccc gtcaggcgtt taaccggttc 
177661 cgtcacctgc ggcggcgcct cccagatacg taatttctcc tgatagatat ccagctcatc 
177721 cagcaactga ccaaagtagc gtcgccgttt atcatcgctt ccggcggaaa taacatggtc 
177781 tgcggtacga cgaagctggc ggtggaacac tgacagatct tcattaaccg gtatcggcgc 
177841 gtcgcgcaga cgttgatgag caatgatcat cgttagcgcc aggcggaact tcggcaaatc 
177901 gcctgggaat ttattcatca gcaaaaagag ttgctgatat aacgcaggca gacggttttc 
177961 tttacggcgt accacgttgg tcgtcattgc cgagaccgca gcggaaacaa actgattaag 
178021 cagcacgcga ccggttcgat ctttggattt atcacgcacc agcaggatga cgataaacgc 
178081 cagcatacag ccgacaattt gccccaacgc gctgtcgagg aactggatga aatggaacgt 
178141 catcggatta tccaacacaa taatgttaat cgtactggcc agcgccccca tcgaccccag 

1782 01 acgccgtttc tgaacttcaa taccgataaa gaaccccaat accgccaggc tcaaacataa 
178261 caacagcata ctttgctgcg tattgggaat aatcaccagg aaatagagca atcccagcgg 
178321 caacgccgcc agagtgccat aaataaaatc aatgcagacc atgcgcggat tgggtaaacg 

1783 81 catcgccagc gaggtcacca cggcaatcat caccatcgcg ccattacccg atgtccagcc 
178441 ggtccatagc cagaataatg tccccagaat gcaggaaagc gtggtgcgcc agaagttcac 
178501 catcgcatgg tggcgttcag cggattccac tttaactacg ggctcgcctt gcaggatctc 
178561 ttcttccgtc gcgctgattt tggtgttact gatcacgccg cgtttaagca acagatagcg 
178621 cgttgcagcg cctacccagc tataaagcgt gacgggcgtt tcgcgctcgc cggtccaaac 
178681 aatgacacgc cgcatccgtt ttaactgcct gtggacgtcc tgtaccgttt caaccggcgt 
178741 ctcgaacagt tcccggaatg tatcggtaat cagttccggc cgcgtgtttt gaataagata 
178801 agtttcacag gattgcgtaa tcagcgtgag cgaaagcgta ttcaacgctt tcaggcggcg 
178861 gttagcgcgt acccagcgcg aagattccat attcagatta cttcgcatcc cctccagcgc 
178921 cgccgtgcgt cgcaccagat cgccccaggc gttgtcgact tcttcgctgt cgccatgctt 
178981 aatacaaagt tgcattagct gatattgcgc taccagtaaa cagtccagtt cgcgatcaac 
179041 ctcctgcttt atcgatcgcg gcgagaaaag cagatccgct aaaatagcgc agccaatgcc 
179101 gatgacgatt tcgctacagc gctcaagcgc aaattgcggc gtaagcagcg gctccgtctg 
179161 aatggtaatc acaatgatca gcgcagtata acctgacagt ccccacgcat aagagttttc 
179221 gatccgtact aaagaggaga tccaggtaca aaaaccggcc cagacacagc acaccagaat 
179281 catcaatagc ggcgcgcgga tcatagagat aataatgata agcgcggcga tacagccaat 
179341 aaacgtcccg ataatacgca acattccgcg ataacggata gcgccggaat agggttcccc 
1794 01 gccggcggca aatgccgggc ctgccgccac gatcgcggcg gtcagcaccg cccaacgcgg 
1794 61 cgtctccagc tgaaaatgga agccgataaa taatgccagc acaatggcgc acgccagctt 
179521 taccgcaaaa cgaatgtgct ggttggcaat ggagaaaatg cccatgacga ttaaccgaat 
179581 tcgcgcagcc ggtgcgccag tttacggaag aaggagtcct ggcttgcgtc acgatcctgc 
179641 ttaccggtga tcacgacggt tgccgtcgta ccggcaggcc acaaattccc ctgctgctcg 
179701 tcgagccgga tgcgcaccgg gacacgctgg gccagacgca cccattcgag gttagagtct 
179761 atcgtcgcca tccctttcgc atcgctggta ctgctggcat tcgttacccc tgccgccacg 
179821 ctatcgacgg tgccttttaa tacccggttg ctgccgagcg gcgtgatttc ggcacgatat 
179881 cccggacgca cgccttccag cttggtctct tccatatagg cctgcacgta aaaagagttc 
179941 tttttcacca gggcgacggc tgtggaaccg cgggtaataa attcaccggc ataaacattg 
180001 aggttagtta cccagccgtc tgcaggcgca cgaatgacgg tacgctccag atcgagttta 
180061 gccagatcgc gcgtcgcctg ggctttagcc aattgatgca gtaccgtctg caagacgttg 
18 0121 ttcgcctgat cgatctcttc ccgggacatc gcctgtacgc cgaggcgatt acggcgaccg 
180181 gcttcctggc gtttttcctg cgccagtacc tgataatagg ctacatcagc ttccgcttcc 
180241 gccagcgctt tttgatagcg tggctgatcg atggtaaaca ggacctgatc ctttttcacc 
18 03 01 agttggttat catgcacgtt tacatgggta atcaggcccg cgacatccgg ggcaatagcg 
18 03 61 acgacatcgg cgctaaaacg cgcgtcgcgc gtccagggtg attcggtgta atacacccag 
18 04 21 gcgcggaaaa tggcgataaa ggccagaata accagtacga gggtaatggc cgtacgggag 
18 04 81 agttttcttg ttagtgtttt cacttcaacc tcaaacgaac aggcgcgata ttaaataaaa 
18 0541 cagacaacaa tacagcgcgg tattgaacag agccggatgc cagacaaaat catagatgcc 
180601 cgtcggcaca agcatccgac gcaccagcca aaaaatagcc agtgacaaaa gcaattcgaa 
180661 aaatatcggt gggaaggaaa gaccaaacac cacgataacg ggaaacagac tcatgttgac 
18 0721 cttgatttct gagagagagc aggcgataga ttgttaagct acatcgccgc agagaagggc 
18 0781 aagagacgcc aggcgagagc gacatagctc ttattcgaat aatagtatat taacgtaatt 
180841 gttatgctgt tatctatatt atgtgatcta aatcactttt aagccagagt gaataatgga 
18 0901 acgattaaaa cgaatgtcgg tattcgccaa agttgttgag tttggctctt ttaccgccgc 
180961 agccagacag ctgcaaatga gcgtatcgtc catcagccag actgtggcga aactggaaga 



181081 aaaaatctat tatcagggct gtcgtcgtat gctgcatgaa gtgcaggatg ttcacgagca 
181141 gctttacgct tttaataaca cgcctatcgg tacattgcgt atcggctgtt cttcaaccat 
1812 01 ggcgcaaaat gtgctggccg ggcttaccgc aaaattatta aaagagtatc ccggtctggc 
181261 ggtcaatctg gtgacaggaa ttccggcccc ggatttaatt gccgacgggc tggacgtggt 
181321 gatccgcgtg ggcgcgctgc aagactccag cctgttttcc cgtcgactcg gcgcgatgcc 
181381 gatggttgtg tgcgccgcca agccctacct cgctcagtac ggcgtcccgg aaaaacccgc 
181441 cgatctcagt agccattcct ggctggaata tagcgtgcgc ccggataatg agtttgaact 
181501 tattgcgccg gaaggaattt ctacccgact gattccacag gggcggttcg tcactaacga 
181561 tccgatgacg ctggtacgct ggctgaccgc cggaaccgga atcgcctatg tgccgctgat 
181621 gtgggtgatc gatgagatca atcgtggcga tctggagatc ctgctgcctc gctatcagtc 
181681 cgatccccgt ccggtgtacg cgctgtacac cgaaaaagat aagctgccgc ttaaagtgca 
181741 ggtagtgatt aacgcgttaa ctgactattt tgtcgatgtc gcacacctgt ttcaggggat 
181801 gcacgggcga gggaaagaaa aataaaaaca ccgggtaatt gctgaagacg attgtagatc 
181861 agatgccacc cgaggcagac attgcctgat ggcgctgcgc ttatcaggcc tgggcggcac 
181921 ataccacagg cctgataagg cggacagtta tgcggtgccg ccaaccgtca ggttatcgac 
181981 tttcagcgtc ggctggccta cgcctaccgg caggctttgg ccctctttac cgcagacccc 
182 041 caccccgtta tccagcttaa ggtcgttgcc gaccatggag atctgttgca tcgtttcaat 
182101 gcctgatcca atcaacgtcg cgcccttcac cggcgtcgtg actttgccgt tttcaatcag 
182161 atacgcttcc gaggtagaga acacaaactt gccggaggtg atatccacct gaccgccgcc 
182221 aaagttaggc gcatagatgc catactcaac ggattcgata atttcctgcg gcgttgactg 
182281 ccccgccaac atataagtat tcgtcatacg cggcatcggc agatgcgcat aagattcgcg 
182341 acgcccgtta ccggtcggcg cagcgcccat caggcgcgcg ttcagcttgt cctgcatgta 
1824 01 tcctttcagc acgccatttt caatcaatac gttgtactgg cctggcgtac cttcatcatc 
182461 gatagcaacg gagccacgac ggttcatcat tgtgccgtca tccactacgg tgcaaagcgc 
182 521 ggaggcaacc tgctcaccga tctgaccgct aaacacagac gtcccacgac ggttgaaatc 
182581 accttccagc ccgtgcccga ccgcttcgtg cagcaatacg cccggccacc cggcgcccag 
182641 aaccaccggt aacgtccccg ctggcgcagc gaccgcggag agattaacca gcgccatgcg 
182701 taccgcttct ttcgcccacg cgtcggcgcg cacctcgccg tcaagatcgg caagaaaata 
182761 ctcataacca aagcgaccgc cgccgccgct ggcgccgcgc tcgcgtttac cgtcttcttc 

182 821 cacctgcacg ctaacggaca aacgcaccag tggacggaca tccgccgcca gcgtcccgtc 
182881 ggtcgccgcc acgaggatta attcatatac gccggtcagg ctggcgttaa cttcctgcac 
182941 gcgtttatcg gcttctcgcg ccgctttatc aacgcgtctg aggatatcca gcttctcttc 

183 001 gcggctcata ctttgcagcg gatcaagggt ggtgtagagc ggctgatgcg ctacggcggc 
183 061 gagcgttttt accttgcctt cgccgttctc gcgtacaatg gttcgcgctg cctgcgcact 
183121 ctgctccagc gcaaggaggc ttatctggtc agcataagca aaaccggttt tttcgccgct 
183181 aatggcgcga acgccaacgc cctggtcgat attatatgaa ccatctttaa tgatgcggtc 
183 241 ttctaaaacc caggattcgt gatagctcga ctgaaaatag aggtcgccat aatcaagacg 
183 3 01 gcgttcggcc agttggccca aaatagcgaa cagatcctga tggttcaggc cattcgccgc 
183361 tagcaattgt tcacttacca ggttcagact catcgttttt gctactcgtt gatttctgcc 
183421 ggatggcggt tcacgcctta tccggactac gttgttagat tgtgcaaacc ggataaacgc 
183481 agcgccgtcc ggcatgacta tttactgaga gtggggcaat tcctcgcccc cgtcaaatca 
183 541 ttgctggctt tcttttctcg gttggcgcag aacttcgttg atctgcggcg catcgaccgg 
183601 accggtaatg cgataacgca gaatggagac cttgctccat agcggcccca acactttact 
183 661 ggcggcaaat accgccgcgc cgacaatcgg gttaacggca aacgcggcag cgacgcccac 
183721 ggtggcggaa atttccgccg cgacaacggc ctccatatca agacgacgac gcaccagatc 
183 781 aacagaacct ttcattgcaa tatccgcttc cagcccatcc accagcgtat cgtcagtatg 
183 841 caggacgcca tctttaatcc acgcggtact atgaatagag tcgaaataga agccctcgct 
183 901 aaaggtatct ctgaagtcaa accgcagctt acgcagcaac gcatcaaaac tgagcagccg 

183 961 cagtagctgt ccggcatgac cgctactgag atcagtaaac tcgcctttgc ccagacgcgt 

184 021 acgtaaaatc ccgttgagcg tggcttcctc aggttgacag ggcgggtttc gccagtgcag 
184 081 atcgtaatct acgttaaaag acgcgttctg gattggcgtc gagatgccga agaacccggc 
184141 agccgtgtcg aggttactac catgcagact acctttcagc gaggttcgtt cattacccgg 
184201 cgcattcacc cactcgccgt tcgctttcaa acgggcgaat ccggtatcga tcaggccatt 
184261 cgccagagtc agcgtattgc ctttgatggc gaaatcgcca tcaatacgcc catatttttg 
184321 cccccatagc cagcactctt cgcagcgaag ctgtaagtcc ggccagccgc ggaagctaat 
184381 cgtgttcgcc gaagccaacg gcgatgtcgg cgttggtgac gaggcgtgcg tttttgcgac 
184441 gccagggttg tagtacaggt acttaatgtt cgccagccac ggcgcatggt tgcgcatgag 
184 501 tagcgtggcg ttcacctcac ggccctgcgc ttcaattttt gttccgttca gcgagggggc 
184561 tgaaacgacg ctcaaattgt tccactgctg gccgcccagc gatagcgcgg gagtacgcaa 
184 621 cgtgacgcgt tgaggaaact cggccgaact gctcacgtta tccgccgcgc ctttctggaa 
184 681 taacgccagc cattgcgcgc catccagcgc cggcagattg agctcaacgc cttgttgagc 
184 741 aggtaatggc ggaatcgtcc ggctgtccgt cgtccagata gcccgatcca acgtcagctt 
184801 ctgatttaat aaccagcggc tgttaaagtg atttttactc cctgcgctcc ccgttagcgc 
184861 aaaacttttc aggttgccgt cagcctgaat gttcaccgga atggcttcgc ctgcgggttt 
184 921 atttagcgga gaaggtaagt gactgctcac atttctcaga tcgccgttca gctcgatgtg 
184 981 ataagtggtg tcagcgtgat atggaagatc gatgccgact ttaccattcc acgtcacgct 
185041 gccgctcagg gcgtcattca gttgcggcgg taagacgccc atacgcgttg gctgccagtt 
185101 accgttcagg ttgacggcga cctgataggc ttttgcccct tccgtcgtac tgaaatccag 
185161 gttaagcggc tgattaaacc agtttgccgt cagtggcccg ctttttagcg cgccattcac 
185221 aaagctgaat ttaccgttca gatttttgag cgtgctgttt agcggcttaa taaacagact 
185281 gttattacgc aacgagacat cgccctcggc ggtaacctgt tctccgtcca gcggaatatc 
185341 aagatgtaag cgagcattca catcgccatc taattggagc tccgccagcg tcgagccaag 
185401 cgagtctttt agcggcgtct cgtcaaaata aggcccaacg gcttttcccg gcccgttaat 
185461 atcggcatca atgagcagtt tctctttgga ataatccgga atcgccgccg cgagtttgct 
185521 ggccttcacc ccgcccaaat cgacgctatc cgaacgcatc cacaggccgt cgttcaggaa 



185641 attgcgtagc ggcaccagca cttcaaactg accttcgtta tgcttatagg gaaagaggtg 
185701 cgggttacca ccgtaaacca acgtggcgtt atccgcctcg ccgccctgaa tcgcgccgct 
185761 aaggtaatcg actagcgctt tgcccatcag gttttccgga aaatagcgcc acgcctgaga 
185821 tccatcatcg gtactgattc cggccagaat acccagccac ggttcgtcgc ccgtcggttg 
185881 cagatagcgg aacccgccgc gcgcatgtac cgcctttgct ttgacgtcaa tgtcgcggcc 
185941 atcaagctga aagccgttct cattcttcaa ccagctaagc gtcgcgacgc cgttttcaat 
186001 ttccagcggc gcgcgaaaaa cggtttcata gggcatctta gcctgctgca tcgcaacctt 
186061 catctgcccg tcttctacgc ttcccgccag cgtaccggaa aaatgttccg cgccgggcaa 
186121 cagcttccac tgtttccagg caagattttc ccacgatgcc tgaaaacgcg ttttttcggt 
186181 cgcctgtagc ggaatatcca gcgccagtgt ggcgatcttt ccgctcggct gcgtagcctg 
18 6241 ccatatttcg cccagcacag gcgacagttt agccgccagc ggacgtaatg cttccagccc 
186301 cgccagttca agattactgg cgcgaatgcg tagctcatcg ctacgtgtgt gattctcgcc 
18 63 61 gccgacgtcc tgctgcggga gccaggccac ggttaaggct ccgctcggcc agggtttgcc 
186421 atcaagcgta atccgtgtgt ccggaatata aaactgccag cccggctgct cgcggctaat 
186481 ctgcgccgtc aggttatcga cagacaacgt atgcgtcgtg ttatcgccca gccagcttgc 
18 6541 gccgccctgt ttcagccaga cgtcccctcc ggcgatttcg cctttactga gcgtcatcca 
186601 gccttccaga ctgaaacgcg ccgtctggag cgccacatta tcctgcatcc atttgcccag 
186661 ccacggcttg acgtcaatat cgtcggcctg taaccagact ctgccgttat ttagcagacc 
186721 gtcgtcatcg cgtaaatcca tccgcacctg catcacgccg tgctgcccgg tcaggctgga 
186781 gaggctgacc tcgccttcgg ctcggtgccg ctctttgccg tttagccagg taagttgtgg 
186841 gatcgccagt tccgcgcgtt gtcctgaaag cgtcagaaaa ctgatttggc tatcgcgcag 
186901 atcgaaatga tcgaactgcc gcaggaaaag atcgcttaaa cggctggttt cgatgccttc 
186961 gccgtcgctg ctttgaagag gcgtgttggt gcggaaattg agttgccaga aggtcaggtc 
187021 gcgaaactgc cagcgcatgt gcaacaggct ttgccagacg tccagcgcca gcgtaacgcg 
187081 ttttatcgac agctcgccgc catctttcag ggcggcatga atattatgcg cttccagcgt 
187141 agggccaaaa ttttgccagc ttgcggagag ttggctggcg gccaccggca cgccggtcac 
187201 ggactcaatt ttattcagga tagctggacg ccaggcgtca agatgaggca acgccaggcg 
187261 cagcccgcta accagcagcg ctgcaatgac gatgagcgcg gctccagtga gcaataaaat 
187321 ccccggcaat cgcctcacgc gtctctcctt gtctgccaaa aaatacgact cacccccctt 
187381 gagggtatat tgccggatgg cggcgcttgc gccttatccg gcctacatgc gctggtgcta 
18 7441 ttactcaatt acatcattac gacgtcaaac tgctcctggt tataaagcgg ttcgacctga 
187501 actttaacct gtttgccgac aaagatttcg acttccgcca gcgcgtgtga ttcttcgcct 
18 7561 ttcagcgctt ccgccaccgc aggagaagca taaaccagga agcgatcgga gtcataagcg 
18 7621 tgatgaacac gtacaatttc acgcatgatc tcatagcaga cggtttccac cgtttttacc 
187681 gtcccgcggc catgacaggt tggacactcg ttacaaagca catgttccac gctttcacgg 
18 7741 gtccgtttac gggtcatttc caccagtccc agcggcgaaa aaccgttaat actggttttc 
18 78 01 acgcgatcct tacttaacgc ctgttccagc gaatgcagca cccggcggcg atgatcttca 
18 7861 ttattcatgt cgataaaatc gataatgata atgccgccca gattacgcag gcgtagctgg 
18 7921 cgggcaatgg cctgcgtcgc ttcaatattg gtattaaaaa tggtgtcgtc gagattacgg 
18 7981 tgtccgacaa acgcgccggt attgatatct accgtcgtca tcgcttcggt ttggtcgata 
188041 atcagataac cgccagactt gagttcaact ttacgctcca gcgcgcgctg gatttcattt 
188101 tccacgtcat aaagatcgaa gatcggctga tggccactgt aatgctccag cttactggtc 
188161 atttccggga tgtattctgc ggtaaactcc agcagcgact cataggtcag acgtgagtcg 
188221 acgcgaattc ggtccaactg cgcatcggcg aaatcgcgca gcacgcgctg cgccagcgcc 
188281 agttcgccat acatctggta gcgcgtttgc ggacgctttt tgcgctccat gactttcgtc 
18 8341 cagacgcgct tgagataggc ggcgtcagac gcgagatcct cttcacacac gccttccgcc 
188401 gcggtacgga taataaaccc gccctgttcg tcgcagtatt ccgccaccac ctttttcagg 
18 84 61 cgctcgcgtt cactttcgct ttcgatgcgc tgggaaacgc caacgtgtga cgcgccgggc 
18 8521 ataaaaacaa ggtaacggga gggcaacgtg atgtccgtgg tcaaacgcgc gcctttcgtg 
188581 ccgagcggat ctttcactac ctgcaccatc agatcctgtc cctgacgcac cagttcggag 
18 8641 atatcgcgca cggtaaactg tttttgctcg tcgcccgcca cgcattcggt atgcggcata 
188701 atgtcggaag cgtgaagaaa tgcggcttta tccagcccaa tatctacaaa agccgcctgc 
188761 atacctggaa gtacacgact tacacgacct ttgtagatat tgcctacgat tccgcgtcgc 
188821 gcttcgcgct caatatggat ttcctgaaga ataccgccat caatgtacgc cacgcgcgtt 
188881 tccgatggcg ttacgtttac caacaattca gccgtcatgt ttatcccttt tatcacgcag 
188941 tgcgttaaaa tgactcaaca actcatacgt ttcaaccagc ggtaagccga ccacggcgtg 
18 9001 atagctgcca tttatcttcc tgacaaaaca gccaccccgc ccctgaatac cgtatgcacc 
18 9061 tgctttatct aaaggctcgc cgctggcgac atagccagta atatcctgcg cagaaagcgt 
189121 gcggaaagtc acctccgtta ccaccagaca atccagcgtc tgctgcgagt ccgcaagcgc 
18 9181 aacagcagtc atcacctgat gcgtatttcc ggaaagcaaa cgcagcattt ctgcggcatg 
18 9241 agcggcgtcg cgcggctttt ccagcacctc gccgtttaac acgactatcg tatccgcgcc 
1893 01 caacaccggc agatcacggg gaaccagcgc cacgccagcc tgcgcctttt cgcgcgccag 
18 93 61 ccgaacaaca tactgctgcg cgctttcctg aacacgccgt tgctcttcaa taccaggcac 
18 9421 gacctgctcg aatgaaaatc caagttgaat caataattcc tggcgacgcg gggaaccgga 
18 94 81 agcaagatac agagttgtca tatcgacctt tattgcacag caaactgctg gcgtacttta 
18 9541 cgcatcagca aaaagagcca gggccacagc acgccattga ctacactact ccagaacact 
189601 tccggtctga aagagacgtt gatcactaaa aactcggccc agaaaacaat aatgtccacg 
189661 gccagtgaaa gcaacattac caccagcgcc tgctgccaga gcgccaggtt acggaagagc 
18 9721 tggaatttca gagcgaccag ataggcgaca atgctcatcg acagagcgcg cacgccaagt 
189781 gtggaaccgc tgatgagatc aagtatggca cccatcacaa atcccgtccc cacatttacg 
18 9841 cggtgcggca gggccagaat ccagtacagt aagatgagca aaacccagtt tggccggaaa 
18 9901 acaatgatgt cgtccggcca gggcatgatt tgcagcaaca gcgcaataag aaacgagagc 

18 9961 cagataaccc agcgcccctg gctacgatag ctcgccacca ttaccctccc ggcgcacgcg 

19 0021 cagacggcgt ggtcgcgccc gaaggcgatg attgcgttga taccggcgta gtctggcccg 
190081 cagatggctg agtaatcccc gtcgccgggt ccggcactgg cgccggcggc cccatcgcat 



90201 cctcttccgg cgtcatcgga ttggcgccgt tacgatcggc tccccacaac agcagcagat 

90261 agcgtaaacg ctgcaaaccc gcggttggac gagcctgaat gacggtatag gcgcgctgag 

90321 tgtccagctt gacggaggag accaccgcca ccggataccc ttccgggaaa cgcccaccaa 

90381 gtccggacgt taccagcaca tcgccaacgc gaatatcggt attggcgggc agatgttcaa 

90441 gctgaagatc gtcagtgcag ccgttaccgg cggcaatcac gcggatgtca ttgcgtagta 

90501 cctgaatcgg cagagcatga gtcgcatcgc aaatcagcaa tacgcggctg gtcagtttcg 

90561 ccacggcgac aacctgccct acgacacctt tgtcgctaat gaccggttga ccttcatata 

90621 cgccattaac gctgccttta tcgataacga cctgatcgct gtaaggatcg ttaaccgttg 

90681 aaataacctg cgtcaccatt ttctgctcgt cctgacgcag cggcgacccc agcagctcgc 

90741 gcaaccgcgc gttctcctgt ttgtactgcc ccagcatcag caggtcgctg ttttttagca 

90801 gtaattcctg gcgcagcgcc cggttttcca gctcaagctg gtcgcgagaa gccagcgttt 

90861 gcgacacgct gtcgagcagt tcacgagggc cgtttgaaat aaaatagaaa ggactgacgg 

90921 cagtgtccat gtacgttcgg atttgactga acgtccccag gcggctgtcg gcaatgataa 

90981 cgccgagcgc caccagcacc gccagaataa ggcgaatctg tagcgacggg ccacggctaa 

91041 aaattggctt cataggctat gcgtattctc gcgtcggaga ggcaggacaa tccagggata 

91101 atcctgcccg tatccaacta ctcttcgctg aacaggtcgc cgccgtgcat atcgatcatt 

91161 tccagcgcct tgccgccgcc gcgcgccaca caggtcagcg gatcttcagc aaccacgaca 

91221 ggaatgcccg tctcttccat taacagacgg tcaaggttac gcagcagcgc gccgccgccg 

91281 gtgagcacca taccgcgctc ggagatgtct gacgccagct ccggcggaca ctgttccagc 

91341 gccaccatta ccgcgctgac gataccggtc aacggttcct gcaacgcttc cagaatctcg 

91401 tttgagttca gggtaaagcc gcgtggaacg ccttccgcca ggttacggcc acgcacttcg 

91461 atctcgcgga cttcgtcgcc cggataagcg gaaccgattt cgtgtttaat acgttctgcg 

91521 gtggcttcac caatcagaga accgtagtta cgacgaacgt aattaatgat ggcttcgtcg 

91581 aagcggtcac caccaatacg gacagaagaa gagtaaacca cgccgttcag ggagatcacg 

91641 gcaacttcag tggtaccacc accgatatcc acaaccattg aaccggttgc ttcagaaact 

91701 ggcagacctg cgccgatcgc ggccgccatc ggctcttcga tcaaaaagac ttcacgggcg 

91761 cctgcgccct gagcggattc acgaatcgcg cggcgttcta cctgcgtcgc gccgaccggc 

91821 acgcatacca gtacgcgcgg gcttgggcgc ataaagctgt tgctgtgcac ttgtttaata 

91881 aagtgctgga gcattttttc ggtcacaaag aagtcagcga taacgccatc tttcatcgga 

91941 cggatcgcag cgatattgcc cggcgtacgg cccagcatct gcttcgcatc atgaccgact 

92001 gcagccacgc ttttcggcga accggcacga tcctgacgaa tggccacaac ggaaggctca 

92061 ttcaatacga tgccttgtcc ttttacataa atgagggtat tcgcggtacc caggtcaatg 

92121 gacaggtcat tggaaaacat gccacgaaat tttttcaaca tactaaggga taatcctgaa 

92181 agctggggcg gaaaacaaaa tccgcttact ttaccaacca cacgcagcag cgacaaggcg 

92241 caaaaatcat ctgctacggt gaaaattagt gcagttcgtt tcctttgtta caaatctcgg 

92301 cctgagtccc tcagggctga aaaaatcagc agcaatcctc gccttcgttt gcaacctgtc 

92361 aaaggtcatt cacctgcata tttgctgcaa caatctggcg agcagacaag cacaccccca 

92421 tgaggcgcag cgcgcgttat tctacgtgaa aacaaattaa acggcaggtt aaaccgagta 

92481 tctttgcgaa tattttttca cgtttgtgtc aagtagttgg gaggaggcaa aaaaatcacc 

92541 ctgcccgcca gccacgccgc gttttgtcag cgtctgccac tcgccgcgcg aacggacgcc 

92601 cgtcgcgtaa acctgcgtag gcgtgcccgc gcaggcctct accagacttt gaaccagaag 

92661 ctggttttcc gttcgcttct caatgtttct gaccagactc ggatgcagct tgagtaattc 

92721 cacattgagc gctttaatcc agctcgtgct aaccagcgtc aaacccgcct gtgtcaccgc 

92781 cacccgaacg ccaagcgcat tgactaagcg aaggatgggt tgtaaccggc tgatgtgttg 

92841 acaaacatct gcctccgcaa gttcaataat tatgcgattt cgctgtgatt tttcacactg 

92901 cattaacgta tcgcgcaacc agcgctgaaa acgcggacga atcagcgact caaccgtcaa 

92 961 ctgcattgcc agattttcat ccggccagta gcccagcaac gtaatcaggc ggctaatttg 

93 021 taatctgtca tactcttccg ataaaccaaa ttgcaacacc atcggcatat actccgccga 
93 081 gctcacctct tctttaccgt catagatgcg acacatcaat tcccgatgat gtacgcgacc 
93141 ttctcgcgtg accgccggtt tttgataaag tcgcggtccg ccccggttca gcatctgctc 
93201 aatcaatgtg cgccagcgca cattgccgcg ccctttttcc ggcagagtgt cgtcgtagat 
93 261 agcccagcta tttcccccct gcagggcggc attccgcgcc gcggcttcag catgttccat 
93 321 cacctgatcg gtggactgtc cgctgcgcca ggcgcaaatg ccgatatgta ccatatcgtc 
93 381 acgatcgagc attttgttag ccggtagcgc atcgacagct tttaaaagtt gtccggcaat 
93441 actttccgct tctttcagcg ttcgatgcgg tagcagcacg gcaaagtcgc tgcggtgata 
93 501 acgcgccagc agcgagcctg ggtaacgcat aatgaatgtc gatagcagat tgataagcat 
93561 aaacatctgc tcttccgcct gattgcctcc caggctgtcg cgcagaagat tgaagtctgg 
93 621 caagcggatc atcatcacca cgccatgcac tcccactttt tcctgatctt ccagcagcgt 
93 681 cgccagctgg ttatcaaaga acagacggtt accgagtccg gttttggtgt cctgcgcggc 
93 741 gtaggagcga atgagggtgt ccaggcgact acgctgttcg tgagcaaact gaatttcgga 
93 801 aagcaataca tcaagcgcgc tactggtgcg cgctggccat tcgtaaacag aaccgcggac 
93861 attcgccccg cgttcgccgt tcagaatacg cgttgagcga atttccagaa gctcctgccc 
93 921 ggaaagctgc cgctgcagcc agcgcaccga taaaaacaaa atcagaacga taaaaccgat 

93 981 cgccagcgtc agcggcgccg tggtgatcag tgagtgaaaa taattaccca tcgggtcctg 

94 041 ataaaccaga cgtagcgaca ttcctggatg ttttatcagc ggtacgacca gctcgcgata 
94101 catgtcgctg gtgccggctg gccgataacc tctggcgcga gaatggctgt agacgctgcg 
94161 ctccccctgc aacagatcga cacgcacaat atcggaagcg atcatgagct cgtcgatttg 
94221 cggcgtcagc gagacaatat catgggtcac caggtgcgta tcaatggctg ttgccgtcgc 
94281 ctgcacacgg ctgacatact tatactgtac ggcgttataa aagcttagcg agcaacctat 
94 341 cagagtcacg aagatcgtta atcccgtgag cagcgtgata aaagctgaga atttcgtcgt 
94401 taatcgcatc cttgagttaa ctccgacggt tataaacagt atgaaaaagc gaatctgaag 
94461 gcggaattcg ccacggcgcg caatgaagca ggcatactac caaaatggat ctatctggca 
94 521 atttattgcg ttgcatcggc atcacgtttt aattagcgag tatagtcttc gtagctattt 
94 581 ttccaatcta ccatgtaaag tgaggacagg ttatgcaggc gttgatctta gaacagcagg 
94 641 acggtaaaac cctcgcatcc gtgcaacatc tcgaagagag tcaactgccg gcaggtgatg 



194 761 aagggaaaat tatccgtcat tttccgatga ttcctggtat tgatttcgcc ggcaccgttc 
194 821 acgcaagcga agatcctcgc tttcatgcag gccaggaagt actactgact ggctggggcg 
194881 tgggcgaaaa ccactggggc ggcctggccg aacgcgcacg cgttaaaggc gactggctgg 
194 941 tcgcgctgcc tgcgggactg agcagccgta acgccatgat catcggcacc gccggtttta 
195001 ccgccatgct gtgcgtcatg gcgcttgaag atgcaggtat tcgcccgcaa gacggtgagg 
195061 ttgtcgtcac cggcgccagc ggcggtgtgg gcagcactgc cgttgcatta ctgcataagc 
195121 tgggctatca ggttgcagca gtatcaggac gtgaaagcac ccacggctat cttaagagcc 
195181 tgggagctaa ccgtattctc agccgcgatg agtttgctga atctcgcccg ttggaaaaac 
195241 agctgtgggc cggtgcaatt gataccgttg gcgataaagt gctggcgaaa gtcctggcac 
195301 agatgaacta tggcggttgc gtggccgcct gcggcctggc gggcggcttc gcgctgccga 
195361 ccaccgttat gccattcatt ctgcgtaatg tgcgtttgca aggggtggac tcggtgatga 
195421 ccccaccggc acgtcgcgca gaagcctggg cgcgtttggt taaggatctg ccggaatcgt 
195481 tctatgctca ggccgccaca gagattacgc tggcggatgc gccgaagttc gccgatgcca 
195541 tcatcaataa tcaggttcag ggccgtacgc tggtgaagat aaaataacgt cacgtataaa 
195601 aaaatttaca cttaattacc tatttatttt tacacattga cacactccct attatattca 
195661 ctacacgcca tgttgtggtg ggtagaccgg gagtctgtga tgaaaaagat acgtccatta 
195721 acagaagccg atgtgactgc ggaatcggct ttttttatgc agcgccgaca ggtgctaaaa 
195781 gcattaggca tcagcgcggc cgccttatcc ttaccctcaa cggcgcaggc cgatctcttc 
195841 agttggttta aaggcaacga tcgtccgaaa gcgcctgccg gtaaaccgct tgagtttagt 
195901 cagcctgccg cctggcgaag cgatttagcg ttaacgccgg aagataaggt gacgggctac 
195961 aacaatttct atgagtttgg ccttgataaa gccgacccgg cggccaatgc cggaagtctg 
196021 aaaaccgaac cgtggacgtt gaaaatcagc ggggaagtcg cgaaaccatt tacgctggat 
196081 tacgacgatt taacacatcg ttttccatta gaagagcgta tctatcgaat gcgctgcgtc 
196141 gaagcgtggt ccatggtcgt gccgtggatt ggtttccctt tatataagct actcgcgcag 
196201 gcacagccca ccagccacgc taaatatgtg gcattcgaaa cactatacgc gccggatgat 
196261 atgccaggac agaaagatcg ctttattggc ggcggactga aataccctta tgtcgaaggg 
196321 ctacgtctgg acgaagccat gcatccgctg acgctgatga ccgttggcgt ctatggtaaa 
196381 gcgttacccc cgcaaaacgg cgcgcccatt cgcctcatcg ttccatggaa gtatggtttt 
196441 aaaggtatta aatctattgt tagcattaaa ctcacccgcg aacgtccgcc aaccacctgg 
196501 aatttgtcgg ctcccaacga atatggtttt tatgccaatg tgaacccgca tgtggatcat 
196561 ccacgctggt ctcaggctac cgaacgcttt attggttcag gcggtatcct tgatgtgcaa 
196621 aggcagccga cgctgctgtt taacggctac gccaatgaag tcgcttcgct gtatcgcggt 
196681 ctcaatttgc gggagaattt ttaagtgcgt ctgacagtaa aacagataac ctggctaaaa 
196741 gtttgtctgc atcttgccgg ttttttgccg cttctgtggc tcttttgggc gataaatcac 
196801 ggtggactca gcgcagaccc ggtaaaggat atccaacact ttaccggtag aaccgcgctc 
196861 aaatttttgc tcgccacctt gctggtttca ccgctggcgc gctacgctaa acagccatta 
196 921 ttgatacgca cacgccgcct gttaggatta tggtgtttcg tttgggcgac actgcattta 
196 981 accagctatg ccttgctgga actggggata cataacctgg cgctgttagg aagcgagttg 
197041 atttcacgcc cttatttgac gcttgggatc attagctggc tggtgttatt ggcgctgacg 
197101 ttgacctcaa cgcaatttgc gcagcgtaaa ttgggcaaac gctggcaaac actgcataac 
197161 gtcgtctatc ttgtcgcgat cctggctccc atacattacc tgtggtcggt aaagatttta 
197221 tcaccgcaac cggtcatcta cgcggcatta gcgttagccc ttttagcgtt gcgttaccgg 
197281 aagtttcgcc agtggtggcg ctagtttggt gaactgtgcg gtcgattgca aaacgcaaaa 
197341 caggtaatgt cctttttatg tttcgggttg attatcttcc ctgataagac cagtatttag 
197401 ctgccaattg cgacgaaata gttataatgt gcgactttac attccccaac ggcgattttc 
197461 gttcgcagat aagggtgaca atcgtgcaat gaaggtatat tttgtttttt gcccgaaaat 
197521 ggcagaagat agccacacaa tgactggcaa atcatgaatt tcaccttcgg gtgctacggc 
197581 ataacaggca aatcaaagat gcgcggtatt ttacccgcgg cagtcattca catgctttac 
197641 agacggcgct aaaacgcctg tcacaatcac actaaacaaa gagtacggaa cccactcatg 
197701 gatattcgta agattaaaaa actgatcgag ctggttgaag aatcaggtat ctccgaactg 
197761 gaaatttctg aaggcgaaga atctgttcgc atcagccgca caacggcaaa cgccggtttc 
197821 ccggtgatgc agcaggctta tgcggcgccg atgatgcagc aacccgctct gtctaacgct 
197881 gtcgcgccag cggctactcc agcaatggaa gcgcctgccg cagcggaaat cagtggtcac 
197941 atcgtacgct ccccaatggt tggtactttc taccgcaccc caagcccgga cgcgaaagcg 
198001 ttcatcgaag tgggccagaa agtgaacgtg ggcgataccc tgtgcatcgt tgaagccatg 
198061 aaaatgatga accagatcga agcagacaaa gcaggcactg tgaaagcgat tctggtcgaa 
198121 agtggtcaac cggtagaatt tgacgagcca ctggtcgtca tcgagtaacg aggcgaacat 
198181 gttggataaa attgtcatcg ccaaccgcgg cgagatcgca ctacgtattc ttcgagcctg 
198241 taaagaactc ggcatcaaga ccgtcgctgt gcactcaagc gcggatcgcg atttaaaaca 
198301 cgtattgctg gcggatgaga cggtctgtat tggcccggca ccgtccgtaa aaagttatct 
198361 gaacatcccg gctatcatta gcgccgctga aatcaccggc gcggtggcaa tccacccggg 
198421 ttacggcttc ctttctgaga acgccaattt tgccgagcag gttgaacgct ccggctttat 
198481 ctttatcggc ccgaaagcgg acaccatccg cctgatgggc gataaagtgt ccgcgattac 
198 541 cgcgatgaaa aaagcgggcg tgccgaccgt accaggatct gacggcccac tgggcgacga 
198601 tatgaatgcg aaccgcgctc atgccaaacg tattggctat ccggtgatca tcaaagcgtc 
198661 cggcggcggc ggcggccgcg gtatgcgcgt ggttcgtagc gatgctgaac tggcgcagtc 
198721 catctccatg actaaagcgg aagcgaaagc agctttcagc aacgacatgg tatacatgga 
198781 aaaatacctg gaaaatccac gccacatcga aattcaggtg ctggcggacg gccagggcaa 
198841 cgctatctat ctggcggaac gcgactgctc catgcagcgt cgccaccaga aagtggttga 
198901 agaagccccg gcgccaggca ttacgccgga actgcgtcgc tatatcggcg aacgctgcgc 
198961 gaaagcgtgc gtagacatcg gctatcgcgg cgcaggaacg ttcgaattcc tgttcgaaaa 
199021 cggcgagttc tatttcatcg aaatgaacac ccgtattcag gttgaacacc cggtaactga 
199081 aatgattacc ggcgtcgatt tgatcaaaga gcagttgcgc atcgcggcgg gtcagccact 
199141 gtcgatcaca caggacgaag ttgtcgttcg aggccatgcg gtagaatgcc gtatcaatgc 
199201 cgaagatccg aacaccttcc tgccaagccc tggcaaaatc acgcgcttcc atgcgcctgg 



199321 tgattccatg atcggcaaac tcatctgcta cggtgaaaac cgcgacgtgg cgattgcccg 
1993 81 tatgaaaaat gccctgcagg aactgattat cgatggtatc aaaaccaata tcgatctgca 
199441 gacccgcatc atgaatgacg agcacttcca gcacggtgga accaacatcc actatctgga 
199501 gaaaaaactc ggtcttcagg aaaagtaatc gcacgttaat ctcaaaaggc cggtgaatcc 
199561 ggcctttttt atttctgggg atagcgatgc cccatcatgt acaattcccg ctttcttcac 
199621 ccataaggga caaaaaatgg acgctcgttt tgttcaggcc cataaagagg cgcgctgggc 
199681 gctgtggctg accctttgct atctggcggc atggttagtg gctgcttact tatctggaga 
199741 ctcgccggga attaccggtc tgccgcactg gttcgagatg gcctgcttat tgacgccgct 
199801 ggtctttatt ttgctgtgct gggcgatggt gaaattcatt tatcgcgata ttccgctgga 
199861 ggatgacgat gcagcttgag gtcattctac cgctggtagc ctatctggtc gtggtcttcg 
199921 gggtctcgat ttacgctatg cgcaagcgta ccgccggcac ctttttaaac gagtattttc 
199981 ttggcagtcg ttcgatgggc gggatcgtgc tcgcgatgac gctgaccgcc acctatatta 
200041 gcgccagttc atttatcggc ggtcccggcg cggcttataa atatggtctg ggctgggtct 
200101 tgctggcgat gatccagctt cccgccgtct ggctttcact gggtattctg ggtaaaaaat 
200161 tcgctatcct ggcgcgtcgc tataatgccg tcacgcttaa cgatatgcta ttcgctcgtt 
200221 accaaagccg cctgctggtg tggttagcaa gcctgagttt attggtcgcg tttattggcg 
200281 caatgaccgt acaatttatc ggcggcgcgc gactactgga aaccgcggcg ggaattccct 
200341 acgaaaccgg cctgctaata tttggcgtca gtatcgcact ctatacggcg tttggcggct 
200401 ttcgcgccag cgtacttaac gatacgctac agggcctggt gatgctggtc ggcacgatag 
200461 tgctgctggt gggcgtggtg catgcggcgg gcggtttaca tcaggccgtt gacacgctgc 
200521 acgctctcga ccccaaactg gtaacgccgc agggcgccga tgacatactt tctcccgctt 
200581 ttatgacctc tttttgggta ctggtctgtt ttggcgtgat tggcctgccg catacggcag 
200641 tgcgctgcat ttcttataaa gacagtaaag cggtacaccg gggcattatt atcggtacga 
200701 ttgtcgtggc gattttaatg ttcgggatgc accttgccgg cgcgctgggt cgcgcggtgc 
200761 ttccggatct gacggtgccg gatctggtga tcccaacgct aatggtgaaa gttttgccgc 
200821 cgtttgccgc cgggatcttc cttgctgcgc caatggcggc gatcatgtca acaattaacg 
200881 cccaactgct gcaaagttcc gcgacgatca ttaaagatct ctatctcaac ctgcgtcccg 
2 00 941 atcagatgca aaatgagatc cggctgaagc gtatgtcggc agcgattaca ttactgttag 
201001 gcgcgctgtt gctgctggcc gcgtggaaac cgccagagat gatcatttgg ctcaacctgc 
201061 tggcgtttgg cggcctggaa gcggtgttct tatggccgct ggtactgggc ctttactggg 
201121 agcgggcaaa cgcggcaggc gcgttaagcg ccatgatcgt gggcggcgtg ctatatgccc 
201181 tgcttgccac atttaatatt cagtacctgg gctttcatcc gattgtgccc gcgttactgt 
201241 taagtttatt ggcttttctg atcggaaacc gattcggctc ttccgcttcg caagccaccg 
201301 tattgtctac tgataaataa agagttttgc catgccatgg atccaattga aactgaatac 
2 01361 caccggcgcg aatgctgaag agctaagtga tgcgctgatg gaagcgggcg ccgtttccat 
201421 tacctttcag gatacacacg atacgccggt ttttgagccg ttgccgggcg aaacccgtct 
2 01481 gtggggcgat accgatgtga tcggtctgtt cgacgccgaa acagacatga aagacgttgt 
201541 cgcgattctg gagcaacatc cactgctggg tgccggattt gcccataaaa tcgaacaact 
201601 ggaagataaa gactgggaac gcgaatggat ggataatttc catccgatgc gttttggcga 
201661 gcgtctgtgg atttgtccca gctggcgtga cattccggac gagaatgccg tcaacgtgat 
201721 gctcgacccg ggactggcgt tcggtacggg tacgcacccc accacctctt tatgtctgca 
201781 atggctggac gggctcgatc tcaacggcaa aaccgtgatc gactttggct gcggttcagg 
2 01841 cattctggcg attgccgcgc tgaagctggg agcggcaaag gcgattggta ttgatatcga 
2 01901 tccgcaagct attcaggcca gtcgcgataa tgccgaacgt aacggcgtgt ctgaccggct 
2 01961 ggagctgtac ctgccgaaag accagccaga agccatgaaa gccgacgtgg tcgtcgctaa 
2 02 021 catcctggca ggcccattac gcgaactggc cccgttaatc agcgtactgc ccgttgaggg 
2 02 081 cggtctgctg gggctttcag gtattctcgc cagccaggcg gaaagcgtct gtgatgctta 
2 02141 cgccgagctt ttcactctcg acccggtcgt cgaaaaagaa gagtggtgcc gcattactgg 
202201 ccgtaagaaa taattcttgt cagcgtggtc gcccggccac gcttttctcc acacaactgc 
202261 cttaacgcct ttcaggcacc gagacatcat taaattcatc aaatgaatgc ctgaaataac 
2 02321 ttctttgtca ctatccgtct ggataaacag ctgctaccag cggacaaacg tactggcgct 
202381 tcaacggccc gcagccatcg ccctcgtact tagtaaatgc tgtccgggtt gttctgcagc 
2 02441 atccgctaac gctcttttta gcgcagctgg aaaaatttat gcgtgccgtt catgaacaca 
202501 aaagcgcatc tgtgcacccc ttccgactgg caatggagaa aaatcacgcg cagcgggaag 
202561 tgatcttgtc ctgaaacgag acggcgatcc cattcatttg gggtaattag cttataaaaa 
2 02 621 aagcagatta ttccgcttat cttgtttctg gtcgaagaaa tagagagaag ttacgggaat 
'202681 ttgtaagcgc gtacaaaacc gccgacaata aataacccta tgattttact gaattataaa 
2 02 741 tttattttgc tgtttttaag cacgattcat tgatctacaa cagtggattg ttcaaagttt 
202801 ggcctttcat ctcgtgcaaa aaatgcgtaa tatacgccgc cttgcagtca cagtatggtc 
202861 atttcttaac tcatgcgcat cggacaatat cagctcagaa atcgcctgat cgcagcgccc 
202921 atggctggca ttactgacag acctttccgg acgctgtgct atgagatggg agcaggattg 
2 02981 acagtatccg agatgatgtc ttctaacccg caagtgtggg aaagcgataa atctcgttta 
2 03 041 cggatggtgc acgttgatga gccaggaatt cgcacggtgc aaattgccgg tagcgaccct 
2 03101 gttgagatgg ccgatgccgc acgtattaac gtggaaagcg gcgcccagat tattgatatc 
2 03161 aatatggggt gcccggcgaa gaaagtgaat cgtaagctgg caggttcagc cctcttgcag 
2 03221 tacccggatt tagtgaagtc tatactcatc ggggtcgtaa acgcggtgga cgttcctgtg 
203281 actctcaaga ttcgcaccgg ctgggcgccg gaacaccgta actgcgtaga gattgcccaa 
2 03341 ctggctgaag attgtggtat tcaggccctg accatccatg gccgcacccg cgcctgtttg 
203401 ttcaacggag aagctgaata cgacagtatt cgggcagtta agcagaaagt ttccattccg 
203461 attatcgcga atggcgacat tactaacccg cataaagcca gagctgttct cgactataca 
2 03521 ggggcggatg ccctgatgat aggccgcgca gctcagggaa gaccctggat ctttcgggaa 
203581 atccagcatt atctggacac tggggagctg cttccgccgc tgccgctggc agaggtaaag 
2 03 641 cgcttgcttt gcacgcatgt tcgggaactg catgactttt acggtcaggc aaaagggtac 
2 03 701 cgaatcgcgc gtaaacacgt ctcctggtat ctccaggaac acgctccaga cgaccagttt 
2 03 761 cggcgcacat tcaacgctat tgaggacgcc agcgaacagc tggaggcgtt ggaggcatac 



203881 aaattctgac gtactgaccg tttctaccgt taactctcag gatcaggtaa cccaaaaacc 

203941 cctgcgtgac tcggttaaac aggcactgaa gaactatttt gctcaactga atggtcagga 

204 001 cgttaatgac ctgtatgagc tggtactggc tgaagtagaa cagcccctgt tggacatggt 

204061 gatgcaatac acccgtggta accagacccg tgctgctctg atgatgggca tcaaccgtgg 

2 04121 tacgctgcgt aaaaaattaa aaaaatacgg catgaactaa tttcgattag ctaactgctt 

204181 gtttaaaaag gcgctactcg gcatggggaa gcgccttttt tatacgcatt acatggaatt 

204241 tggtcatgaa agcggaatgt gaacctcagt actttggcga tgaatcgaag aagattattc 

2043 01 acggtgacgc gctaacagaa cttaaaaaac tgccttctga aagcattgac ttaatttttg 

2043 61 ccgatccgcc ttacaatatc ggaaaagatt tcgacggtat ggtggaatcc tgggacgaag 

204421 cgtcttttct ggcctggctg tatgaatgca ttgacgagtg ccaccgcgta ctgaagaaac 

2 044 81 acggcaccat gtacatcatg aatagcacag aaaatatgcc gtatatcgat ctcaaatgcc 

204541 gaacgctttt taccatcaaa agccgtatcg tctggtccta tgatagttcc ggggtgcagg 

2 04601 cgaaaaaata ctttggttct atgtatgaac cgatcctgat gatggtaaaa aacccgaaaa 

204661 gctatacctt taaccgtgac gcgattctgg tcgagaccac tacgggcgct aagcgcgcgc 

2 04721 taatcgatta tcgaaaaaac ccgccccaac catacaatca gaaaaaagtg ccgggcaacg 

2 04781 tctggtcatt tcctcgcgta cgttatctga tggatgaata tgaaaaccat cctacgcaaa 

204841 agcccagcgc gctgttaaaa cggatcatac tggcctcttc taacccgagc gataccgtat 

204901 tggacccttt cgcgggcagt ttcaccacag gcgctgtcgc agcggcgtca ggtcgtaagt 

204961 ttatcggtat tgaactcaat aatgagtacg taaaaatggg gctcagaaga ttgagcgtca 

205021 cttcgcatta ttcagaaaat gaacttgcaa aagtcaaaaa gagaaaaaca caaaacctgt 

205081 ccaaaaagca gcgaaatgtc gggataaacg cgctatcttc agagaagtaa aagcattgta 

205141 agtccgcttt tcagcgtcaa aatttcatgt atattcccag cacgcatggg catgaataca 

205201 caggatttga cgatgatacg taagtattgg tggctggttg tttttgccgt ctccgttttt 

205261 ctttttgatg cgcttttgat gcaatggatc gaattgatgg cgactgaaca ggataagtgc 

205321 cgaaacatgg attcggttaa ccctcttaaa ttgatcaatt gtaccgatct ggagtagcga 

205381 atcgggcgat ttaacctatg attatttatc acccggattt cttttatccc ttataaaaac 

205441 agggaattaa aacacgttga ggataaaaga aggggtgata ctgtctcgtc ctgttctttt 

205501 cctgcataac caatgagcta atgatacatg ccggttagtg agtacaacca catccttgtg 

205561 gcggtttcat ttgctgtcgc tatttttgcg tcctataccg cattaaatat ggccggacgc 

205621 gtagccggaa gcgcccgatc aaacgccaga atatggctaa tgggcggcgg cttcgcgctg 

205681 ggcgtcggta tttgggagat gcattttgtc gggatgctgg cgatggatca cgcgatgaac 

205741 atgcgcttcg atccgttcct caccggcctc tccatgctga tcgcgatcgg ctcctccctg 

205801 tttgcgctat ggctggttag cgctgaaaaa ctgcgcctgc gccgtttact gccgggcgcg 

205861 ctggtgatgg gactgggcat cagcgcaatg cattataccg ggatggcggc gctgcaattt 

205921 gcttccatta tcgtttggaa tagcgcgtgg gttgccctct ctatcattat cgcgctactg 

205981 gcgtcctgcg gcgcgctgtg gctcacgttc cgcctgcgta atgagggaac agatgtcgcc 

206041 ctgaggcgag caggcgccgc ggtattaatg gggatagcta tcgccggcat gcattacgcc 

206101 ggcatgaagg ccgcacactt tccccaaaac tggccgatgg aacatcgtgg cgtcgatagc 

206161 aactggctgg ctgttcttgt cagcgtggtc gcgctgacta tcctgggtat tactctgctg 

206221 gtttctttat ttgacgcccg gcttcaggcc cgtaccgcac tacttgcctc ttcgctggcg 

206281 caggcgaacc aggaactggc gcagttggcg ctgcatgata cgctcacccg tttaccaaac 

206341 cgggtactcc ttgaggatcg tctggaacag gccatcagca aagcgaatcg ggaaagcacg 

206401 tctttcgcgc tactgtttat ggatctggat ggctttaaag ccgttaatga cgcttatggt 

206461 catgatattg gcgataagct actggtggcg gtcacgcatc gtctgaacca accgctgagc 

206521 gggcagttta ccctggcgcg gattggcggc gacgaatttg tgctgcttgc ggaagtcagc 

206581 gcgcctgacg aagcggcttc ccttgccagc gcgctggtac attcgataga tgcgcccttt 

206641 acgatagatc cgtacgaact ggttgtcacc cttagcgtgg gaatagcgct ctatccgctg 

206701 gacggaaaaa acgaacggga actgatgttc aacgccgatg ccgcgatgta ccacacgaag 

206761 catacggggc gtaacggata ccatttcttt cagccatcaa tgaatatgct ggcgcaaacc 

206821 caacttcagc taatgaatga cctgtggctg gcgctggaaa gacaagagct caggctggtg 

206881 tatcagccta aatttcaggc tcctgccggc cccattgtag gatttgaggc cctgttgcgc 

206941 tggtatcatc caaaacaagg cgtactgaat cctgaccagt ttttaccgct ggcggaaaaa 

207001 acgggtctta tcgtcactat cggtagctgg gtgatagacg aggcgtgtcg acagctccgc 

207061 gagtggcact tacagggata cgccttatgg tcagtggcgg taactggtaa tggaaaatgg 

207121 tcaggtctac ccgattaaag gcacgctgca attttccgac gttaccgtag atgaaagcac 

207181 cggctctatc acgctcaggg cggtgttccc taacccgcaa cacagtctgc ttcccggtat 

207241 gtttgttcgc gcccgcatcg atgaaggcgt ccagcccaat gccatccttg tcccccagca 

2 07301 gggcgtgacc cgcacgccgc gcggcgacgc aatggtgatg gtggttaacg ataaaagtca 

2 07361 ggtcgaagcc cgcaatgtcg tggcgacgca ggctattggc gataaatggc tcatcagcga 

2 07421 agggttaaaa ccgggcgata aggtcatcgt cagcggctta caaaaagcgc gaccgggcgt 

207481 ccaggtgaaa gccactaccg atgctcctgc agcgaaaacg gcgcaataag gtaaccgtac 

2 07541 atggcaaact tttttattag acgtcctatt ttcgcctggg ttctggccat tatcctgatg 

207601 atggctggcg cactggcaat aatgcaactt cccgttgcgc agtatccaac cattgcgccg 

207661 ccagcggttt ctatttctgc aacctatcct ggcgcggatg cgcagacggt acaggatacg 

207721 gttactcagg ttatcgaaca aaatatgaac ggtatcgata acctgatgta tatgtcctct 

207781 accagcgact ctgctggtag cgtgaccatc actctgacct tccagtccgg aaccgatccg 

207841 gatatcgcgc aggttcaggt gcaaaataaa ttgcagctcg ccacgccttt actgccgcaa 

207901 gaagtccagc agcaggggat tagcgttgaa aaatccagca gcagcttttt gatggtcgcc 

207961 gggttcgtct cggataatcc gaacactacc caggacgaca tctctgacta tgtcgcctct 

208021 aacattaagg attctatcag ccgtctgaac ggcgtgggcg acgttcagct atttggcgca 

208081 cagtacgcca tgcgtatctg gctggatgcg aatctgctaa ataaatacca gctcacgcca 

208141 gttgacgtca tcaaccagtt aaaagtacag aacgaccaga ttgcggcagg ccaactgggc 

208201 ggtacgccag cattaccggg ccagcagctt aacgcctcaa tcatcgccca aacgcgtctg 

208261 aaagatccgg aagagttcgg caaagttacg ttgcgcgtca ataccgacgg ctctgtcgtc 

208321 catctcaaag atgtcgcgcg tattgagctt ggcggtgaaa actataacgt tgtagcgcgc 



208441 gataccgcaa ccgcaatcaa agcgaaactg gcggaactgc agcctttctt ccctcaggga 
2 08 501 atgaaggtgg tttatcctta tgacactacg cccttcgtaa aaatatctat ccacgaagtg 
208561 gtaaaaacgc tatttgaagc gattattctg gtgttcctgg taatgtatct gttcttacag 
208621 aatatccggg caaccctgat tcctaccatc gctgttcctg tcgtgttgct aggcactttt 
208681 gcggtactcg ccgcctttgg ctattccatc aataccctga cgatgttcgg catggtactg 
208741 gcgatagggc tgctggttga cggtgcgata gtggtcgtag aaaacgttga acgtgtaatg 
208801 atggaggata acctttctcc cagagaggcg acggaaaaat ccatgtcgca gatccaggga 
208861 gcgctggtcg gtatcgcgat ggtactgtct gcggtattta tcccgatggc cttttttggc 
208921 ggctcgaccg gggcaattta tcgccagttc tctattacta ttgtttcagc aatggcgcta 
208981 tccgttctgg ttgcgttgat tctgacgcca gcgctatgcg ctacgctgct taaacccgta 
209041 tctgctgaac atcacgagaa aaaaagcggc ttctttggct ggttcaatac caggtttgac 
209101 cacagcgtta accactatac taacagcgta agcggtatcg tgcgtaatac gggtcgctat 
209161 ctcattatct atctacttat tgtagtcgga atggcggttc tgtttttacg cctcccgacc 
209221 tccttcctgc cggaagaaga tcagggggta ttcctgacta tgattcagct cccctctggc 
209281 gctacgcaag aacgtacgca gaaagtgctg gatcaagtca ctcattacta cctgaataat 
2 09341 gaaaaagcga acgtcgaaag cgtgtttacc gtaaacggct ttagctttag cggtcaggga 
2094 01 caaaactcag ggatggcatt tgtcagcctt aaaccctggg aagagcgtaa cggtgaagaa 
2 09461 aatagcgtcg aagccgttat cgccagagcg acacgcgcct ttagccagat tcgcgacggg 
209521 ttggtgttcc ccttcaacat gccggcaatt gtcgagttag gtaccgcgac aggtttcgac 
209581 ttcgaactga ttgatcaggg aggactcggt catgatgcgt taacaaaagc gcgtaatcaa 
209641 ctcctgggta tggtcgcgaa gcatcctgat ctattagtgc gcgtacgccc gaacgggctg 
209701 gaagacacgc cacagttcaa gctggatgtc gatcaagaaa aagcacaggc gctcggcgtt 
209761 tcgctgtctg atatcaacga aaccatctcc gcggcgttgg gcggctatta cgttaacgac 
209821 tttatcgatc gcggacgagt gaaaaaagta tacgttcagg ctgacgctca gttccgtatg 
209881 ctgccggaag atatcaacaa tctttatgta cgcagcgcca atggcgagat ggtgcccttc 
209 941 tctaccttta gctcagcacg gtggatttat ggttcgccac gcctggaacg ctataacggg 
210001 atgccgtcaa tggaactgct cggtgaagca gcgcccggac gaagtaccgg tgaagccatg 
210061 tcgttaatgg aaaacctggc ttcacagctg ccaaacggta ttggctatga ctggacaggt 
210121 atgtcgtatc aggaacggtt gtcaggtaac caggcgccgg cgctgtacgc aatctcactc 
210181 attgtcgttt tcctctgcct tgccgctctg tatgaaagct ggtcaattcc gttctcggta 
210241 atgctggtcg taccgctccg gcgtggttgg cgctctgctt gcagcgtcat tgcgcggcct 
210301 gaataatgac gtttacttcc aggttggctt gttaaccact attggccttt ctgctaaaaa 
210361 cgccatcctg attgttgagt tcgccaaaga tctcatggaa aaagaaggac gtggattgat 
210421 tgaagcgacg ctggaagcat cccgtatgcg tttacgtcct attctaatga cctcgctggc 
210481 ctttattctc ggggtaatgc cgttagttat cagtcgtggc gcaggtagtg gggcacagaa 
210541 cgcagtaggc acaggggtta tggggggaat gttaaccgca accttattag ctatcttctt 
210601 cgtgccagta ttcttcgttg ttgtaaaacg ccgatttaat cgccatcatg attaaccagt 
210661 aaacagaggc gtcttcggac gccttttaaa cggtacgtct ttatctccgc tattcccccc 
210721 tctccgctta cctctgcatt ctccatagtt tttacaatte acatgaattg agatgattcc 
210781 tcatgtcagc cattttttct gtggtggtaa aataactctc gttttcacag cggttagagc 
210841 cagcatttac gttgctgtac tttgcgaaac gctgattaat gaggtaacac catgaaaaga 
210901 ctaattccag ttgcattgct taccacctta ttggcaggtt gtgcacatga ttctccctgc 
210961 gtaccggttt atgacgatca agggcggctg gttcatacca atacatgtat gaaaggtaca 
211021 acgcaggata actgggagac agcaggcgct atcgctggcg gcgctgcggc ggtagcaggg 
211081 ttgacgatgg gtatcattgc gctttctaaa tgatacatgc aggcgcggca atgccgcgct 
211141 ttcagtaata atataaaggt cgtaaggata ctcagcgacg taatctattc agcctatccc 
211201 cgaaagttaa cacgataaaa cgctctcttt tcttactcgc ccatcccgat ggtatttatt 
211261 ctattccttg tccgatgcag acaaaattgt agcttgatag catcgtaagc cgcattacaa 
211321 acaggcttta tacagtaaga cttagagcgt ggtcattagg cgtaattatt acagacagtc 
211381 tggatataaa ccggaacata cacgtaatac atgaggattt tgagcactgt cccagggcca 
211441 aactggcaaa taaaatagcc taatgggcca gattcttagt cctcagcgaa tatctctatt 
211501 gcttattaga ggcgtaagta aaagccgttt gtacatctac ttcagcacgg ttcacattcg 
211561 atggttcagg cggatatatg gcgggaaatc acgtttacta aaacggtttt tatccactct 
211621 acgaagatgt tatataccca aaataattcg agttgcttaa aggcggcaag ggagtgagtc 
211681 cccaggagca tagataacta tgtgactggg gtgagcgaca aatctgccgg gagcagattt 
211741 aaacgtcgcg tgcgacggcc cgtcagggcg aggcccatga atgggccgag taatccgtag 
211801 ccaacacata agcgacttga agtatgaaag gtataaacca aatataaaac gcgtcggcgt 
211861 cattatccga taactttttc catagagaga taaatgcaaa aaggcccaat ctttcgattg 
211921 ggccttttgc tttatttgat gtctggcagt tccctactct cgcatgggga gaccccacac 
211981 taccatcggc gctacggcgt ttcacttctg agttcggcat ggggtcaggt gggaccaccg 
212 041 cgctactgcc gccagacaaa ttctttttca aatgccgaac tttaaccgta ttaagtggtg 
212101 ctgataccca gagtcgaact ggggacctca cccttaccaa gggtgcgctc taccaactga 
212161 gccatatcag cacactaaat ttgatgcctg gcagtttatg aatcacttcg tgattcaccc 
212221 ttcgggccgt tgcttcgcaa cgttcaaaag attcgctttt gtcctactct ctgtcgagta 
212281 gtgaactgcc ccgaaagtta atgccatact tctaatttga tgcctggcag ttccctactc 
212341 tcgcatgggg agaccccaca ctaccategg cgctacggcg tttcacttct gagttcggca 
212401 tggggtcagg tgggaccacc gcgctagtgc cgccaggcaa attctgttgc cggaaacgaa 
212461 tcttttatct ttcgttcccg aaaatccgga atcagtgctg aaaatcgtct ctcatccgcc 
212 521 aaaacatctt cggcgttgta aggttaagcc tcacggttca ttagtaccgg ttagctcaac 
212581 gcatcgctgc gcttacacac ccggcctatc aacgtcgtcg tcttcaacgt tccttcagga 
212 641 gacctaaagt ctcagggaga actcatctcg gggcaagttt cgtgcttaga tgctttcagc 
212701 acttatctct tccgcattta gctaccgggc agtgccattg gcatgacaac ccgaacacca 
212 761 gtgatgcgtc cactccggtc ctctcgtact aggagcagcc cccctcagtt ctccagcgcc 
212821 cacggcagat agggaccgaa ctgtctcacg acgttctaaa cccagctcgc gtaccacttt 
212881 aaatggcgaa cagccatacc cttgggacct acttcagccc caggatgtga tgagccgaca 



213 001 ggagtacctt ttatccgttg agcgatggcc cttccattca gaaccaccgg atcactatga 
213 061 cctgctttcg cacctgctcg cgccgtcacg ctcgcagtca agctggctta tgccattgca 
213121 ctaacctcct gatgtccgac caggattagc caaccttcgt gctcctccgt tactctttag 
213181 gaggagaccg ccccagtcaa actacccacc agacactgtc cgcaacccgg atcacgggtc 
213241 cacgttagaa catcaaacat taaagggtgg tatttcaagg tcggctccat gcagactggc 
213301 gtccacactt caaagcctcc cacctatcct acacatcaag gctcaatgtt cagtgtcaag 
213361 ctatagtaaa ggttcacggg gtctttccgt cttgccgcgg gtacactgca tcttcacagc 
213421 gagttcaatt tcactgagtc tcgggtggag acagcctggc catcattacg ccattcgtgc 
213481 aggtcggaac ttacccgaca aggaatttcg ctaccttagg accgttatag ttacggccgc 
213541 cgtttaccgg ggcttcgatc aggagcttcg cttgcgctga ccccatcaat taaccttccg 
213601 gcaccgggca ggcgtcacac cgtatacgtc cactttcgtg tttgcacagt gctgtgtttt 
213661 taataaacag ttgcagccag ctggtatctt cggctgactt cagctccgtg agtaaatcac 
213721 ttcacctacg tgtcagcgtg ccttctcccg aagttacggc accattttgc ctagttcctt 
213 781 cacccgagtt ctctcaagcg ccttggtatt ctctacctga ccacctgtgt cggtttgggg 
213 841 tacgatttga tgttacctga tgcttagagg cttttcctgg aagcagggca tttgttgctt 
213901 cagcaccgta gtgcctcgtc gtcacgcctc agtgttaaag tgaaccggat ttacctggaa 

213 961 cacataccta cacgcttaaa ccgggacaac cgtcgcccgg ccaacatagc cttctccgtc 

214 021 cccccttcgc agtaacacca agtacgggaa tattaacccg tttcccatcg actacgcctt 
214 081 tcggcctcgc cttaggggtc gactcaccct gccccgatta acgttggaca ggaacccttg 
214141 gtcttccggc gagcgggctt ttcacccgct ttatcgttac ttatgtcagc attcgcactt 
214201 ctgatacctc cagcatgcct cacagcacac cttcacaggc ttacagaacg ctcccctacc 
214261 caacaacaca cggtgtcgct gccgcagctt cggtgcatgg tttagccccg ttacatcttc 
214321 cgcgcaggcc gactcgacca gtgagctatt acgctttctt taaatgatgg ctgcttctaa 
214381 gccaacatcc tggctgtctg ggccttccca catcgtttcc cacttaacca tgactttggg 
214441 accttagctg gcggtctggg ttgtttccct cttcacgacg gacattagca cccgccgtgt 
214 501 gtctcccgtg ataacattct ccggtattcg cagtttgcat cgggttggta agccgggatg 
214 561 gccccctagc cgaaacagtg ctctaccccc ggagatgaat tcacgaggcg ctacctaaat 
214 621 agctttcggg gagaaccagc tatctcccgg tttgattggc ctttcacccc cagccacagg 
214681 tcatccgcta atttttcaac attagtcggt tcggtcctcc agttagtgtt acccaacctt 
214 741 caacctgccc atggctagat caccgggttt cgggtctata ccctgcaact taacgcccgg 
214801 ttaagactcg gtttccctcc ggctccccta tacagttaac cttgctacag aatataagtc 
214 861 gctgacccat tatacaaaag gtacgcagtc accccaccac taagccccct ctgcttcttt 
214 921 tgaggttgaa cgtcgctttc gctccgttaa ccgtctcctc agcaaaggat gcgtatgtgg 
214 981 agttcaccac tggcttagtg gtggggctcc cactgcttgt acgtacacgg tttcaggttc 
215041 tttttcactc ccctcgccgg ggttcttttc gcctttccct cacggtactg gttcactatc 
215101 ggtcagtcag gagtatttag ccttggagga tggtcccccc atattcagac aggataccac 
215161 gtgtcccgcc ctactcatcg agctcacagc atatgcgctt ttgtgtacgg ggctgtcacc 
215221 ctgtatcgcg cgcctttcca gacgcttcca ctaacacaca tgctgattca ggctctgggc 
215281 tcctccccgt tcgctcgccg ctactggggg aatctcggtt gatttctttt cctcggggta 
215341 cttagatgtt tcagttcccc cggttcgcct cattaaccta tggattcagt taatgatagt 
215401 gtgacgaatc acactgggtt tccccattcg ggtatcgccg gttataacgg ttcatatcac 
215461 cttaccggcg cttatcgcag attagcacgc ccttcatcgc ctctgactgc cagggcatcc 
215521 accgtgtacg cttagtcgct taacctcaca acccgaagat gtttctttcg attcatcatc 
215581 gtgttgcgaa aatttgagag actcacgaac aactttcgtt gttctgtgtt tcaattttca 
215641 gcttgatcca gatttttaaa gagcaaatat ctcaaacgtg actcgtaagt cagttttgag 
215701 atactgatgg caacgccttt cacacattac cgcgcaagtg gcgtccccta ggggattcga 
215761 acccctgtta ccgccgtgaa agggcggtgt cctgggcctc tagacgaagg ggacgtatca 
215821 gtctgcttcg caagacgcct tgctattcac ttttcatcag acaatctgtg tgagcactgc 
215881 aaagtacgct tctttaaggt aaggaggtga tccaaccgca ggttccccta cggttacctt 
215941 gttacgactt caccccagtc atgaatcaca aagtggtaag cgcccccccg aaggttaagc 
216001 tacctacttc ttttgcaacc cactcccatg gtgtgacggg cggtgtgtac aaggcccggg 
216 061 aacgtattca ccgtggcatt ctgatccacg attactagcg attccgactt catggagtcg 
216121 agttgcagac tccaatccgg actacgacgc actttatgag gtccgcttgc tctcgcgagg 
216181 tcgcttctct ttgtatgcgc cattgtagca cgtgtgtagc cctggtcgta agggccatga 
216241 tgacttgacg tcatccccac cttcctccag tttatcactg gcagtctcct ttgagttccc 
2163 01 ggccggaccg ctggcaacaa aggataaggg ttgcgctcgt tgcgggactt aacccaacat 
2163 61 ttcacaacac gagctgacga cagccatgca gcacctgtct cacagttccc gaaggcacca 
216421 atccatctct ggaaagttct gtggatgtca agaccaggta aggttcttcg cgttgcatcg 
216481 aattaaacca catgctccac cgcttgtgcg ggcccccgtc aattcatttg agttttaacc 
216541 ttgcggccgt actccccagg cggtctactt aacgcgttag ctccggaagc cacgcctcaa 
216601 gggcacaacc tccaagtaga catcgtttac ggcgtggact accagggtat ctaatcctgt 
216661 ttgctcccca cgctttcgca cctgagcgtc agtctttgtc cagggggccg ccttcgccac 
216721 cggtattcct ccagatctct acgcatttca ccgctacacc tggaattcta cccccctcta 
216781 caagactcaa gcctgccagt ttcgaatgca gttcccaggt tgagcccggg gatttcacat 
216841 ccgacttgac agaccgcctg cgtgcgcttt acgcccagta attccgatta acgcttgcac 
216901 cctccgtatt accgcggctg ctggcacgga gttagccggt gcttcttctg cgggtaacgt 
216961 caattgctgc ggttattaac cacaacacct tcctccccgc tgaaagtact ttacaacccg 
217021 aaggccttct tcatacacgc ggcatggctg catcaggctt gcgcccattg tgcaatattc 
217081 cccactgctg cctcccgtag gagtctggac^ cgtgtctcag ttccagtgtg gctggtcatc 
217141 ctctcagacc agctagggat cgtcgccttg gtgagccgtt acctcaccaa caagctaatc 
217201 ccatctgggc acatctgatg gcaagaggcc cgaaggtccc cctctttggt cttgcgacgt 
217261 tatgcggtat tagccaccgt ttccagtagt tatccccctc cateaggcag tttcccagac 
217321 attactcacc cgtccgccac tcgtcagcaa agcagcaagc tgcttcctgt taccgttcga 
2173 81 cttgcatgtg ttaggcctgc cgccagcgtt caatctgagc catgatcaaa ctcttcaatt 
217441 taaaagtttg atgctcaaag aattaaactt cgtaatgaat tacgtgttca ctcctgagac 



217561 ttgtctgata aattgttaaa gagcaggtgc gacgcggctt tcagctcacc gtcgcgaggt 

217621 ggcgtatatt acgctttccc gcttcagagt caagcgttta ttttcgcttt tctccgtggg 

217681 attctggtct gaaccccgct gacccggcgg cctgtgtgcc gttgttccgt gtcagtggtg 

217741 gcgcattata gggagttatt tctgcctgaa aagaggaaat ttaaaataat tttctgagtg 

217801 cgcacttttt attctttgcg tttattttgc cgacgatttg ttggttaaat gggctatttc 

217861 acgggcaaag tgcgcaactt gctcccagtc ggtgtacacc acttctttac tggtatccgt 

217921 ttcgccgccc gacatcttca taataagctt gatcatcaga cggtcatacc agcgatagcg 

217981 gggatagcga agcgcgcctg caatgacggc acagtagtca ggtcgccacg gagaactcat 

218041 taaaaactta cgcgcgtagc tgttagtctg cggcgtccgt ttttcagctt tacgcgccac 

218101 caggttaacg gaataaaagg cgctcggcat tccgttcaac cgcgtggcat atttcttaac 

218161 aaactcctga aaggcgctgt ggtaatgacc ataacgaata gacgcgccaa tcactacgcg 

218221 atcatagcta tcccagtcag gctcttctgc gcgatgcaga ttaacgacat cggcccagat 

218281 ccccatctct ttgagttcag aagccagata agaggcaatt tcgcgcgttt gtccgtcccg 

218341 ggtagagaaa agaatcaatg ttttcacgtg ttactccatt attcacgcca gaaagtcggg 

2184 01 gtaaaaagta ccagcaaagt gaatacttcc agacgaccaa atagcatgtt ggcgatgagt 

218461 atccatttcg caaccggatt catactggcg aagttatcag caaccacccc cagccccggt 

218521 cccaggttat taagcgtagc cactaccgag gcgaaagccg agaaatcatc tacgcctgta 

218581 gcgataatgg ccagcatact gacgataaat accagcgcgt aggcagaaaa gaatccccag 

218641 acggcttcca gaatacgctc tggcagcgcc cggttcccca gcttaatact gtaaacggca 

218701 ttcggatgca ccagacgttt gagttcgcgg ttcccctgtt taaataacaa cagaatacgg 

218761 atgaccttta accccccgcc cgttgacccg gcgcaaccgc caataaacgc ggaacatagc 

218821 agcaagacgg gcaaaaacag cggccagcgc gcaatgctgt ccgtggtaaa ccctgccgtt 

218881 gtcgccatcg acacaacctg gaagaacgcc tgatttagcg ttgtcagcgc cgagtcgtag 

218941 atattatgga accacagtac cagcgtgcag atcaccacca gcgtcaactg tacgccgatg 

219001 aacatgcgga attccggatc gcgccagtat accttcaggc tacgcccgct taataaagag 

219061 aaatgcaggc catagttaca accggagatc agcaggaaaa tagcgatgat ggtattaata 

219121 gtgggactat caaaatagcc tacgctggcg tcatgcgttg agaagccgcc gatagcgata 

219181 gtggagaagc tgtgtccgat agcgtcaaac gcgggcatcc ctgcaaacca tagcgccagc 

219241 gcgcaggcta ccgttagcaa gacatagata agccacagcg ttttcgccgt ctcggcaata 

219301 cgcgggcgca ttttgttatc tttgagcggc cccggcattt ctgcccgata gagctgcatc 

219361 cccccgacgc cgaggacagg gagaatcgcc accgccagca caatgatccc cataccgcca 

219421 aaccattgca gcatctgacg ataaaagaga atggcgtgcg gtaatgaatc cagccccacc 

219481 agcgtagtgg cgcccgtggt ggttaacccg gagaacgatt caaaaaaagc atcggtaatg 

219541 gtgaggtttg ggctttccga gaaaataaac ggcagcgcac ccacgctgcc cagcacggtc 

219601 cagaacagca ccacgataag aaatccttcg cgggatttca gctcgccctt ttccctacga 

219661 tttggccacc acagtatgga accgatcgcc agcgcgacaa aaaaggtctg cgtgaacgct 

219721 cctcctgcgc catcacgata tattagcgct accagtcccg ggagaatcat tgtccccgaa 

219781 aataagataa ccagtagtcc aacgattcgg gtaatggcgc gaaaatgcat ctctgccgct 

219841 tcctttattc ttaaaaatga ggtggggatt attcttcaat cgctaacaat tgcaatgaac 

219901 cacggctaaa atccgccagt tttgtggaaa atgcattcac atgagcaaaa ggaagcgcca 

219961 ccctgagccg aacagacgcc tgataatcgc tggaaacgat cttcccggca aactgtccta 

220021 ataatgcttc gattccggcc aactgaccgt actcacactg caaagtatat tcggttaatg 

220081 gcgtcttgcg ttgtgtggca agctgacgta atgcctgatt cacaccgccg ccataggctt 

220141 ttaccagccc gcccgtaccc agcagaatac caccatagta gcgcacgacg acggcagtaa 

2202 01 tttctccgac gccgctgccc atcaattgcg caagcatcgg cttgcctgct gttcccgccg 

220261 gctcgccgtc gtctgaaaag cccagttgtt gtgagtcgtc cggcgcaccc gccacccacg 

220321 ccgcacaatg gtggcgcgca tcagggtgct cagctctgac taactcaaca aacgctttcg 

220381 ccgcctctac gccatcggta tgcgccaata gcgtaataaa gcggcttttt ttgatctctt 

220441 caacaacggt gaccggcgct gcagggatta accaactgtc cattacgcca gttttaaatc 

220501 ccgcgtcatg ttttccacgc cgttttcgtg gatgaccacg ttatcttcaa tgcgaatacc 

220561 gccgaaaggc ttgagcgctt caattttctg ccagttgaag tgcttgctga atggcccttc 

220621 gcgccacggc gctaacagcg attcgatgaa gtaaatcccc ggttcgatgg tcaacaccat 

220681 tcgcggctgt aacacacgcg tgcagcgcag atacgggtat ttggacggcg cggcgagatg 

220741 cgtaccggaa tcatcctgca taaacccggc cacatcgtgt acctgcagac ccaacggatg 

220801 accaataccg tgcggcataa acggcccggt gagatcattt tccaccatcg cctcttcact 

220861 catgtcggta atgatttgat gcttacgcag cagctttgcg atgcgctgat ggaactgaat 

220921 atgataatcc acatagctaa cgcccgcctt catggtagcg atcagcgcca actgttcgtc 

220981 gttaacatct ttcaccaggt gggcgtagtc gttatcgctt ttcgccgacc aggtccgcgt 

221041 cagatccgcc gcgtagccgt tgtattccgc gcccgcatcc agcaggaaac tgcgcatttc 

221101 agacggtgcc tgatgatcca gtttcgtgta atgcagcacg gcggcatgtt cgttcagcgc 

221161 cacaatgttg ctgtacggaa catcggtatc gcgatgtccc gtggcggtca ggtacgccag 

221221 gttgatgtca aactcgctca tgccggaacg gaaggcctct tccgccgccc gatgaccgct 

221281 caccgccatt ttctgcgctt cgcgcataca ggccagttca taatccgttt tataggcgcg 

221341 gtagtaatgc agatagtcga taacaccttt cgggttgatg ttgctggcgg cgatatccaa 

2214 01 ttgtagcgcg cgctcaggaa ccgggccgat atagccgata ttgccacgcg cggcaggaag 

221461 ttggctgccg atgccatccg ctttcggtaa ggcgacgacc tcgacttctt ctgtccagaa 

221521 tgacgttggc agcggttcaa cgttatgcca gtaatcgacc ggcagataaa accacaattt 

221581 gggtttgttg acgccatcga ccagcagcca gcaatttgga acctgagtta ccggcaccca 

221641 cgctttaaac tgcggattga ccttaaacgg ataagggtga tcgtcgagaa agacgttgaa 

221701 aagctcgccg gaatgaataa gtaacgcatc cagcttaaag cgcgccagaa catcgcgcgt 

221761 ccgttcttgt aaggtaacaa tatgattttt atagagcgcg gccagtgatt ccatttttta 

221821 cccttctgtt tttttgacct caagtttccg catcttagca catcgcccca cgagagcgtg 

221881 atctctgccg agcgtgatca catcggcatt tctttaatca tttatttgca ttttattaac 

221941 acaaaataca cacttcgctt catctgatac gaccagatca ccttgtggat tcaggagact 

222001 gacatgcttt ataaaggcga caccctgtac ctcgactggc tggaagatgg catcgccgaa 



222121 ggccaggcgc ttgaggtgct ggaaaagcaa cacgatttaa aagggctgct gctgcgctct 

222181 aataaagcgg cctttattgt cggcgcggac atcaccgaat ttctttcact gttcctcgtc 

222241 cccgaagagc agttaagcca atggctgcat ttcgctaata gcgtctttaa ccgtctggaa 

222301 gatttacccg taccgaccct tgccgccgta aacggctatg cgctgggcgg cgggtgtgaa 

222361 tgcgtgctgg cgaccgatta ccgtctggcg acgccagacc tccgtatcgg tctgccggaa 

222421 actaaactgg gcatcatgcc gggtttcggc ggctccgttc gtctgccgcg tatgctgggc 

222481 gcggacagcg cgctggagat tatcgcggca ggtaaagatg tcggtgctga gcacgcgctg 

222541 aaaatcggcc ttgtggacgg cgtggtcaaa caagagaagc taattgaagg cgcgatagcg 

222601 gtgttacgcc aggccattac cggcgatctc gactggagag ctaaacgcca gccgaaactg 

222661 gaaccgttga aactcagcaa aattgaagcg gcgatgagct ttaccatcgc taaaggcatg 

222721 gtcgcacaaa cggcgggtaa acattatccg gcgccgatga ccgcagtgaa aaccattgaa 

222781 gccgccgcgc gttttggtcg tgaagaagcg ctgaatctgg aaaataaaag ctttgttccg 

222841 ctggcgcata ccaatgaggc tcgtgcgctg gtcggtatct tcctcaacga tcaatatgta 

222901 aaaggtaaag ccaaaaagct gaccaaagat attgagacgc cgaaacaggc agccgtactg 

222961 ggcgcgggca ttatgggcgg cggtatcgct taccagtcgg cctggaaagg cgtaccggtc 

223021 atcatgaaag atatcaacga taaatcgttg aacctcggca tgaccgaagc ggccaagctg 

223081 ctgaacaaac agctggagcg cggcaagatc gacggtctga agctggcggg cgtcatttcg 

223141 accatccacc cgactctcga ttatgccggt ttcgatcgcg tagatgttgt tgtcgaagcg 

223201 gtagtcgaaa atccgaaagt caaaaaagcg gtactggcgg aaaccgagca gaaagtgcgc 

223261 ccagaaaccg tgctggcctc aaatacctcc accatcccaa ttggcgaact ggcaagcgcc 

223321 ctggaacgtc cggaaaactt ttgcggaatg cacttcttca acccggtaca ccggatgccg 

223381 ctggttgaaa tcattcgcgg cgagaagagt tcagacgaaa ccattgccaa agtcgtcgcc 

223441 tgggccagca aaatgggcaa gacaccgatt gtagtcaaca actgccccgg cttctttgtt 

223501 aaccgcgtgc tgttccccta tttcgccggt ttcagtcaac tgctgcgcga cggcgcggat 

223561 ttccgcaaag tcgataaagt gatggaaaaa cagttcggct ggccgatggg cccggcctat 

223621 ctgctcgacg tggtgggtat tgataccgcc caccacgcgc aggcggtaat ggcggcaggc 

223681 ttcccacaac ggatgcagaa agagtatcgc gacgcgatcg acgcattgtt tgacgccagc 

223 741 cgttttgggc aaaaaaacgg tctgggcttc tggcgctata aagaagacag caagggtaag 

223 801 ccgaagaaag aagaagatgc tgcggtggat gacctgctgg caagcgtcag tcagacgaaa 
223861 cgcgacttca gcgacgacga gataatcgcc cgtatgatga tcccgatgat taacgaagtg 
223921 gttcgctgtc tggaagaagg cattatcgca agcccggcgg aagccgatat ggcgctggtc 
223981 tacggcctgg gcttccctcc gttccacggc ggcgcattcc gctggctgga tacacagggc 
224041 agcgcgaaat atcttgatat ggcgcagcag tatcaacacc tcggcccgct gtatgaagtg 
224101 ccggaagggc tgcgtgataa aacgcgccat aacgaaccgt attatccccc ggttgaacca 
224161 gcccgtccgg ttggttctct gaaaacggct taaggagtca caatggaaca ggttgtcatt 
224221 gtcgatgcca ttcgcacccc gatgggccgt tcgaagggcg gcgcgtttcg caacgtgcgg 
224281 gcagaagatc tctccgccca cttaatgcgt agcctgctgg cgcgtaatcc gtcgcttaca 
224341 gcggcgaccc tcgatgatat ttactggggc tgcgtacaac aaacgctgga gcaaggcttc 
224401 aacattgccc gtaacgccgc gctgctggca gaaattcccc attcggtacc ggcggtcacc 
2244 61 gtcaaccgtc tgtgtggttc ctcgatgcag gcgttacacg atgcagcgcg aatgatcatg 
224521 accggcgatg cgcaggtttg tctggttggc ggcgtggagc atatggggca cgtgccgatg 
224581 agccacggcg tggattttca cccgggtctg agccgcaacg tcgccaaagc agcagggatg 
224641 atggggctaa cggcggaaat gctctcccgc ctgcacggca ttagccggga aatgcaggac 
224701 cagttcgccg cgcgttctca cgctcgcgcc tgggccgcca cccagtctgg cgcattcaaa 
224761 acggagatta tcccgactgg cggtcatgat gcagacggcg tgttgaagca gtttaactac 
224821 gatgaagtga tccgcccgga aaccacggtc gaagcgctat caacgctgcg tccggcattt 
224881 gatccggtta gtggcacggt cacggcgggc acctcatccg cgctttccga tggcgcagcc 

224 941 gccatgctgg taatgagcga aagtcgtgcc cgtgagctgg gtctgaaacc tcgcgcccgt 
225001 attcgctcaa tggcagtggt gggttgtgat ccgtcaatta tgggttacgg gccggttccg 
225061 gcgtcaaaac tggcgttgaa aaaagcggga ctgtcggcca gcgatatcga tgtgtttgag 
225121 atgaacgaag cgtttgccgc acagatcctg ccatgcatta aggatctggg attgatggag 
225181 cagatagacg agaagatcaa cctcaacggc ggcgcgatcg cgcttggcca tccgctcggc 
225241 tgctccggag cacgtatcag caccacgctt atcaacctga tggagcgcaa agacgcgcag 
225301 tttggtctgg cgacgatgtg tattggtctg ggtcagggca tcgccacggt gtttgagcgg 
225361 gtttaattaa agataatgtc ccctaaataa ttcacgttgc agcgcggcgg caactgagcg 
225421 aatccccggg aacatagata actatatgcc cggggtgaac aaaggcagcc aacaaagagg 
225481 cagcgtgagt tatgacgggg aacagtttag ttgccgtttt tcccgcccgt caggggcggg 
225541 ttttttcacc gtgtggcctg ctctactcag taagcgcttt ggtcaggcta aatggcatag 
225601 cctgatatcc acgcgcacca tgtatttgca tttcgaccgc aggctctttt tctccccatc 
225661 tgaactcttc cagatacggg ttaggcaagc tggtaaatgc gcctaccgac aaatcaaact 
225721 caccacctgc tgttgcggaa tacacgaaca cagaattctt gtcagtctgg tactcggtga 
225781 tagaggttac cgggctaaac cactcgttcc cgcgctcttt accgtattgc cagatctgtt 
225841 ggactgtctt gtttttctgg tcgattttgt aaatcacgga gcggctgtat ttcatactct 
225901 gcatagcagg ctgttctaag ccgcggccat caccattgtc gaaagcggaa aggtataaga 
225961 tatcgccttt actcttacta tcaattttaa aggccgtatg ttgcgtccat gtccagtcga 
226021 agtcaccctc acagccactt tcctggcagg aaattttttg gcctttgcta tccacaggcg 
226081 tcagaattgc ggcattaaat ggcgctttcc agccagcagg cgtaccaagt atccacttca 
226141 ctttcttatc gcgaccgatt ttgataatcg cactctggtg gcggaagctg atgatgatgg 
226201 aatcatcttc actgtcatag tcgacgctgt tgacatgcgc ccagttgcgg ccagccccac 
226261 tacccacgat atccccgaat ttgtcggagg agtccagcgc cgccagatct tcttcgctca 
226321 acgtatggcc ggactggctg gcgtcgatat tcaggcacac tgcgccctga tcgagggttt 
226381 tcattatcac atcacgataa ggatcgagga tatcaaacag acgccattca tccactacca 
226441 cgccgttctg atcaacttcg gcaatcacat cacgcacggt acgaacattt ttcccatcag 
226501 gacgtttata gttagagctg gctacacgca ggaagtagtg accgttgggc gcgttatcca 
226561 ttgagtgtga aaaatcgtta taattatccg gcaggcggcg gttgaagatt tcacgcccca 



226681 gtttaaagcc catcataacg ccagcacgat aaattgactt taaatcataa attgaacttg 

226 741 gattcataaa ccaacgaata tcaccggagg tgtcgataat agcgttagct gtagtgaagt 
226801 tccattctaa tgcaccccca gtagggttgt tccagacagt acgcgttcca ttcccagact 
226861 tatctttcgt attattcaaa agatacaagc gatctttaaa ttctggggaa acctttttaa 
226921 catcgatagt aaagagtgct gattgttctt cttttgtacc cgctgattca ctataagcag 
226981 gcggtgcata cattttatag ctttctttta tattttcggt tttactaccc tggattcttg 
227041 tatattcaac ttcaacggta ttgacataat ccgggtaaag accaaagacg ggaataccgc 
227101 catacgttaa aaggtattta ttattaactt tatacgcgat ctcctggcca ttttctttgg 
227161 gtacaatccg cacatgcacg tcacgtaact ggtaaccgcc attacgaata acggcggtta 
227221 gcggcgcgat atcatagggg ttcataacaa cttcgccaat ttttccctgg acctgatagt 
227281 ccactttagc gccgctggcg ccgccgatgg cgaaagcagt agaaggtact gatgacaaaa 
227341 ttgcaacaga taatgcgaga gaagttaaag catatttaaa tttcataaca ctctccatct 
227401 tataaataaa taactaactt tccattttat gtttctttta taaaaataaa tgaagcatat 
227461 ataattaact atttttattg atagcctcag gacataatat tacttaattt attacacgca 
227521 atacaaagcc tgtagatatt caatatcata aggttttata gttgacgatt aattaatatt 
227581 taagaggact tttaggtagg ctaacgtaaa aagggacgct actgcgtccc ataaaatagt 
227641 taaataaatg cgaacgcatc gccaaacaga cgatcttccc gcgcattacg ctcatgacag 
227701 aacagatcgc gggcgatttt cgccatctca aaacgtccgg caatataaat atcgtgcccc 
227761 gccagcgtac cataatcctg caataccgcc gtaagtaccg ttcctgtacg tccacgccag 
227821 ccttcttccg gctgctcgac aacaggttca atacgcaaat taggatggtt aacagagagt 
227881 gcttccagct cagagagatc atagaggtgc ttttcttcgc gaccgcccca gtaaatggta 

227 941 acatcgcggg ccgggttgcg cgctaacgcc gtcaacagga tggagcgtgc ataagaaaag 
228001 cccgtaccgc ccgcgatcag aatcaacgga cgctcttcat cgtcacgtag ccaggcgtcg 
228061 ccatgcggaa tatcgacgac gatttcccgg tctttcagaa ttcgatccat gaccgccatc 
228121 gcatacagat tgagctcgga agcgccaatg tgtaattcaa taaacccttt ctcgtccggc 
228181 gttgaggcca tcgaaaacgg gcgtttgtca cgctcgtcca ttacgaccat caaatactga 
228241 ccagcgcgga atgaaaacgc cgcgtccggc actaaacgaa cccgatatac ggtatcggtg 
228301 atagcttcta ccgaggtcac tttacagctt aaggttgtca tgcgctccct ctgtcgggtg 
228361 tcgggtcaat accgacattt ttcaagccga gtcgccgcag cctgaaatgt cgatgtccgc 
228421 tttcagttat ttaaagatag ccagctcatc ccaaatcgca tcaatacgcg cggtaacttc 
228481 aggatcttta acaataggac gaccccactc gcgttgggtt tcgcccggcc atttgtttgt 
228541 ggcatccagc cccatttttg aacccagccc ggagaccggc gaggcaaaat ccaggtagtc 
228601 aatcggcgta ttttcaacca gcaccgtatc ccgcgcaggg tccatacggg tggtaatcgc 
228661 ccagatcaca tcattccagt cgcgtgcgtt aacgtcatca tcgcaaacga taacaaattt 
228721 cgtatacata aactggcgca aaaacgacca gacacccatc atgacgcgtt tcgcatgacc 
228781 agcgtactgc tttttcatcg tcactaccgc caggcggtaa gaacaccctt ccggcggcag 
228841 ataaaagtcg acgatttccg gaaactgttt ttgcagaata ggcacgaaga cttcattgag 
228901 cgccacccct aataccgcag gctcatcggg cggacgcccg gtataggtgg agtgatagat 
228961 ggcatcctca cgctgcgtaa tatgcgtgac ggtaaagacc ggaaagttat ccacttcatt 
229021 ataatagccc gtatgatcgc catacggtcc ttccggcgcc atctctcccg gctcaatgta 
229081 accttcaagg ataatctcgg cgctggcagg cacttccaga tcgttagaaa ggcatttaac 
229141 cacttcagtt ttcgtgccgc gcagcaggcc cgcaaaggca tactccgaca gagtatcggg 
229201 aacaggagtc acggcgccaa gtatcgtcgc cggatcggcg cccaatgcga cggagaccgg 
22 9261 gaaacgttca cccggacgcg cggctaacca ctcctgaaaa tccaacgcgc cgccgcggtg 
229321 agacagccag cgcataatca gcttattttt acctatcaac tgctgacgat aaatgcccag 
229381 gttttgccgt tctttgtgcg ggccacgcgt taccgtcagt ccccaggtaa tcagcggcgc 
22 9441 ggcgtcgtcc ggccaacagg tcatgacagg aagacgcgtt aaatcgacat catcgccaga 
229501 cgcgattttc tgctggcaag gcgcgccgcg taaccgtttc gtcggcatat tcagcacttg 
229561 cttaaactgc ggcagcttgt caaacagatc gcgaaagcct ttcggcggct caggttcttt 
22 9621 cagaaacgct aataatttac ccacttcccg taaggcggaa acatcatcct gccccatgcc 
22 9681 catcgccacg cgttttggcg tgccaaaaag gttgcacagc accggcatgg cgtaaccttt 
22 9741 aggattttca aacagcaacg ccggtccacc ggcacgcagc gtgcggtcag cgatttccgt 
229801 gatttccaga tgaggatcca caggtagcgt gatgcgtttt agttccccct gctgctcaag 
229861 tagcgtcagg aagtcgcgta aatcgtgata tttcatggcg tccattgtag cctcttggta 
229921 agcgcatcat tatacggcgt tcatcatcgg gatgctgtat ttttgttaaa ttagcgtgaa 

22 9981 ctctggcaac caacgctaat ccagatacgg cttaaaggat gaagtgtata attaacttcg 

23 0041 cgcatggctt ttgctatgct tgcgccccga acaagcggat aagagtcatt atgcaatcct 
23 0101 ggtatttact gtactgcaaa cgcgggcaac ttcagcgtgc tcaggaacac ctcgaaagac 
230161 aagcggtaag ttgcctgaca ccgatgatca ccctggaaaa aatggtacgc ggaaaacgta 
230221 ccttcgtcag cgaaccgctc tttcctaatt atctgttcgt tgaatttgat ccggaagtga 
230281 tacataccac tacaatcaac gccacgcgcg gcgtcagcca ttttgtgcgc tttggcgcgc 
23 0341 atcctgcgat cgtgccttcc agcgttattc atcagctttc tatctacaag cccgaaggcg 
230401 ttgtcgatcc tgaaaccccc tatcccggcg atagcgtcat catcacggaa ggcgcatttg 
230461 aagggctgaa agcgattttt accgaaccgg atggcgaaac gcgttcgatg ttactgctta 
23 0521 atttactcaa taaagaagtg aagcagagcg taaaaaacac cggttttcgc aagatttagc 
23 0581 gatcgttcag aatacgacct caaataaggt tctggcattg gcatctgtca tcgccgctaa 
23 0641 ccattgcgga tcttcaccac gccatagcgc tatgcgctcc aggatgtgag gcagatatgc 
23 0701 gggctcgttg cgtcgtgacg ttggtttcgg cgtaagatcg cggggcaaca gatacggcgc 
230761 gtcggtttct atcagtagct tttccgctgg aataaacggt aagagttcac gtagctcaag 
230821 cccgcgtcgt tcgtcgcaaa cccacccggt aataccgata tagagccctc tgtccacaca 
230881 ggcctgcatt tgctggcgtg aaccggtaaa gcagtgcagt attgcaccag gaagactatc 
230941 cagccaggga tcaagcaatg ccagaaatcg ctcatgcgcg tcccggcagt gcataaagat 
231001 tggcatctgc aattcggcgg caatttgtag ctgcgcctga aaggcacgct cctgctcctg 
231061 cggcgtggaa aaattgcgat tgaaatccag cccgcactca ccgatagcga cgacttccgg 
231121 ctggttcgcc agcgcaataa tggcgtcttc agacgcagat gaccactgac tgctgtcatg 



231241 ctgactttca tggatgttcg ttccggtcag 
231301 acgggcgacc acatcatcac gatcttttgc 
231361 atcaaacatg cttgccccca tatgacaacc 
231421 gtgtgctcgg ccttttcggt ctcggcctcg 
2314 81 acataaaagc gtgagcagaa aacgccaatt 
231541 aacgtttgcg agaagacatc tggcggcgta 
231601 aggatataag gccgtttttt acgcaaatct 
231661 aacacaatcg ccaccggcac ctcaaaggct 
231721 aagctcagat agctggcgat atctgtcgaa 
231781 aggaaaccaa aggccaaagg gaatacgaca 
231841 agcagcgaac tggataccag cagcggtacg 
231901 ggggcgataa aggcccaaac ctggtacaaa 
231961 atgaaggtga gtttgatagg cgtaaaaaac 
232021 gccccttgcg gcatctgttt tatcagcggt 
232081 aaataaatta acgccagaaa aatcagaagt 
232141 cgcaactcga tcagatgcgt gataagcggt 
232201 tatcactcga cgagggggaa gattcgacaa 
232261 tcgcggctac ggaagcggtt tccgtcgact 
232321 tttgttccgg cgcgctcgcc tgtgtttcag 
232381 tttcgttccc ttttaccacc ggattatgga 
232441 gatcgttagc gctgtaggtg cgtttcatcg 
232501 atgctttcag ttcgggagtc agattttcca 
232561 cctggaactc ctgaagtttc agttcctgag 
232621 agcgcaacgc gcgaatccag cccgctaccg 
23 2681 ccaacacaat gaggccgata acgaacacta 
232741 cggattatac ctgctcttta tcttggcttt 
232801 tatccgcgat agatttagcg gtaaaatcag 
232861 catcatcgct catggccttt ttaaagcctt 
232921 aaccgagttt tttggtgccg aacagcagta 
232981 aaatactgat accacccata catgttcctc 
233041 ttatacacat tatccttcgc gctgcctctt 
233101 tacttttaca tacgaccggg acgacattga 
233161 atatgtacct gcgtgacaca accggcgttg 
233221 cagccaacca gccagaccac tacgccgccg 
23 32 81 tcagggcggt tgacgagtaa gaatgacccg 
233341 aaataacgag actgactttg gcgcacatgg 
233401 acactgtgct gtaaatattt gccctggcgc 
233461 ggcatttttt cgacccagaa cggcgctttt 
233521 cccacctgat ctttgatcca ggactcaaga 
233581 tgaggataaa gttgccgccc aaccccttca 
23 3 641 agttgcggct ggacttccat gttaaatcga 
233701 tgaccaaacg agatttccgc gagcggcttt 
233761 gcaaactcaa aatcttcaac gttggtatct 
233821 tccgccacct ttcggtaatc gcgattaaaa 
233881 ttatcttctt tgtttagcga cccgacgata 
233 941 tcagggtgtt catgactgac aaaaatattt 
234001 tcgcggaaaa cctgggtgaa gaaaacttta 
234061 gtgccgttct tttccagcgc cgccacatcc 
234121 accatcatgt tctggctaca gtaatcggag 
234181 ttttcaaaat tgcgacgtaa ctgaatcgcg 
234241 tcgatcagcg ttttctcata ctcacgcacc 
2343 01 ggcaacaggc gtggtaccca gcgagcaagg 
2343 61 accggcaaaa tatccgggcg aatgacctta 
234421 cgcgcggtat gtacctgggc gattgacgcc 
234481 aaccaggctt cgacaggtag cccccccatc 
234541 ccatcgaatg gcgcgacttt atcctggagc 
2346 01 aacaggtcac ggcgcgtgga gagcatctga 
234661 tgcaacgcca gtcttaatcg ttcacccagc 
234721 aacagcgaat agcgccataa tcggagtggc 
234781 tcaaggccgt agcttagaaa cgtgcggatg 
234841 gtcatttggc ccccagtttt tccagccgtg 
234901 ccgcggtttc ttcggcaaac catgcgactt 
234961 cagtgatcgc ttcagcggca taacgctgct 
23 5021 ccccgccacg cacgacctta ccgatacttt 
23 5081 acagctccgc aggatcgaat tcggcgagat 
235141 gaatatcgcc ctgcacttcc agttcgccgc 
23 52 01 cgcgtagttt tggcaaaacg ctagcttgag 
235261 atgcccccag cacatcaacc tggcgttcac 
235321 cctttagttt cacacacagt acttttccct 
23 5381 gcgaacgata cagaaacgta ttgaggagac 
235441 aaggcattcc accctcctag aatttataac 
235501 gattgtaata atccacgctc tcaaatccgg 
235561 gatcgggatg catacggatg gattccgcga 
235621 ccatcgagcc aatacgcggt aaaatatgaa 
235681 gctcaatgat aggcttggaa aattcaagca 



tagcatacct tttactcctg ccgcaaacgc 
aaactggcta ctggttaaat taacgccaat 
gccctggcgg gcggttgtgt ttagtcttca 
ttatcttcgt cgcgcgtccg tcgcttaccg 
tcaaacaggc agtacatcgg tatcgccagc 
agcagcatcc ccacaatgaa tgccccgacc 
tctggcgtgg tgatgcccat ccagcacagc 
acgccaaagg ccataaaaag cgccatgaca 
acctgtaccc cttccggcgc cgtatgcgtc 
aaataggcga aggccatacc aatgtaaaaa 
accagacgac gctcgtgttt atacagcgcc 
atgacaggcg cggataagat caaagacacc 
ggcgacgcca catccgtcgc aatcattgtc 
gcggcgacta aatgataaat atcattggcg 
actgcgacga tgcagtttag caggcgctta 
tgagtatctt ctacagccat gtttacggtt 
caggcgcagc ggatttcttc tcggcgtcta 
caggcacgtt agctttaacg ggctccggct 
cggcggcagg ggtgacgccc tcatgctgcg 
tggtatgcgc ttcatcgctc gcttgttcgg 
actccgccgc ctgacgcagt tcatccatag 
ggctcgcctt ttcgactttt ttcagactgt 
tcagttcatt ctgaaccgtt gtcgcaaggg 
tttttaccgc tactggcaat cgttgcggcc 
acagcagttc gctaaaaccg atatcaaaca 
tagcgtcttc ctttttcgct tcgccttgct 
cgtcctgact ggttttatcc tgtttggcat 
tgatagacgc gccaagatcg gaaccgatgg 
cgacgataac ggcaacaatc aacaactgcc 
tgtgatagat gatgaattat tagggccgca 
tgttagccgc tttcgcccgt cctattcaca 
cttgcggcct gagtattgcc tcgagtgata 
agcgataaaa aatctcaacg agttttacgc 
accatgagcc agccaggcat caatccccat 
ctcagtaaca gcgttgcgcc aattcccaat 
tttacctgta actcgcgcgc aatcttatca 
aaactgtcgt acaccagttc aggtatttct 
tctttaagag cccgcgtgag agccggaata 
aacggcttcg ccgttttcca caaatcaagc 
acatacaata atgttttctg caacaacacc 
cgcgctgtat tgaaaaggtt taacaacaca 
tcaaaaatag gttcacagac ggtgcggatg 
ggcggaaccc aacctgaatc gacatgcagc 
aacgcgataa agttttcagc cagataacgc 
ccgcagtcaa tgccgatata ttgcggattt 
cccggatgca tgtccgcatg gaaaaagctg 
actccgcgtt ccgccagcag tttcatgttg 
gaaaccggaa tgccatatat ccgctccatc 
tacacctccg ggatatacag catgggacta 
ttggccgatt cccgcagcag attcagctca 
acttccgtcg ggcgcagacg acgcccatcc 
cgataaatca gtttcaggtc tgcctgaatt 
ataaccactt ctttaccgtt tgatttcaat 
gacgctaaag gctggatatc aaagtcgtca 
gcctcttcaa tctgggcttt cgccagccga 
aaagcgagct gatcggcgat ttgcggcggg 
ccaaatttga tccagaccgg tcccagctct 
aatttatctt tatgccggtt tggcatccag 
agtgtaagac gcattcgggg gatgagttca 
atgaaatata ggcgccgtac ttcacctggc 
tggtcagaga atctacggcg cgctcaacag 
ccagcgggcc aggcgccata cgccactctt 
ggcgttgaaa cccgtggcgc aggaatttag 
ccgccgcaat atcacccgtg tatggcgcca 
cggcgagcgc cacaaaattt tgcacgacct 
tgcgaataag cgcggccaac tgctgacgat 
tgattaccgt acagtccgct tcgccttccc 
tgaataccag gactaatggc gtcgaaaatc 
gtaagcgcgt tctggctgat ttcagcgctg 
cttcaattcc tgcggtcact aagggtttaa 
cacggtgcaa tgccacaacg cccgccgtca 
cgtcctgcat catggctttt aaggtatcct 
gataccgata gctatccgca tcgttcgcga 
aagaataggc gtcatacgct ttactcagcg 
ccagtaaacg tccgccgggt ttcaacacac 



23 58 01 taatgcaatc aaacgtatta tcagggaaag gcagagcttc ggcattcgcc tgcacatact 
235861 ctacgttgcc gatcacgccg atattacgca gcttctcacg ccccattttg agcatagaat 
235921 cattaatatc cgccaggata actttgccag tttccccgac catacgtgaa aatttcgcgg 

235981 taagatcgcc cgtcccgccc gctaaatcga gaacggtttg tccacgacgc acgccactgc 

236041 aatcaatggt gaagcgcttc cacaaacgat gaatgccaaa tgacattaaa tcattcatca 

23 6101 catcgtactt tgacgccaca gaatgaaaaa cgtgggccac catgtcagct ttctgctctt 

236161 tagcgacggt ctgaaagcca aagtgcgtcg tttcttgtga atcttccacc atctcagtgc 

236221 ctgcttatcg ataaaaatgt tcaagaagtg taacagattg ggccaatttg ccctactctg 

236281 cgccaggact aaactactcc gtatgggtta acttaactgc tgcttcaccc gttcatcatt 

23 6341 gggataatgt tcatcctgcc gcccttcagg gatcgatcgt aaacgatatt cttcatcttg 

23 64 01 cgtaacggcc tgttccgcta aatccggatt aatctcgcgt ttgatttcca cgcctagccc 

236461 ccggaaggcc tccgcctgcg ccaaaacgtt gccacgcccc gacgcaagtt ttttcatcgc 

236521 ctggcggtag ttatcctgcg ctttatccag actctgaccg atcgctgaca tatcatcaac 

236581 gaacaaccgc attttatcgt agagcttact ggctctgtct gcgatgtgct gcgcattgcg 

23 6641 gctctggtgt tcatagcgcc acaggttggc gattgtccgt aacgccacca gcagcgtcgt 

236701 ggggcttacc agcataatgt tatttttcag cgcctcggtt atcagttcgg gctgtttatc 

236761 taacgccagc aggaaagcgg gttctacggg gataaacatc agaacatagt ccagcgagcg 

236821 gaggccggga agctgctggt agtctttacg ccccagtaag cgaatatgat tgcgcaccga 

236881 ggcgatgtgc tcttgtaaag cggcctcgcg cgtatagtca tcttcagcgt taaagtaacg 

236941 ctcgtaggcg actaacgtca ttttagcgtc gatgaccaca tctttgccct gcggcaagcg 

237001 gacgatgaca tccggctgca tccgcgagcg cgcatcgttc tcaatactga cctgggtttc 

237061 gtattcgtag ccttcacgca gtccggatgc ctccagcacc cgcgccagca caacttcgcc 

23 7121 ccagtttcct tgtgccttat tgtccccttt cagggcgcgc gtcaggttga tcgcttcctg 

237181 cgccatttgc gcgttaagct gctgcaaatt acgaatttcg tgcgccagcg tatgccgctc 

23 7241 ctgcgcttct ttgccaaaac tctcctgaac ctggcggcga aaaccgtcca gttgctcacg 

237301 cagcggcgtc agcaggctat tcaggctttg tcggttttgt tcgtctacgc gacgattact 

237361 gtgttcaaag atacggttcg ccagattttc aaactgctcg cttaaacgct gttcgctgtt 

237421 gatcatctga cggattttgt cttccgcgtg ttgttgagtc gcttccagac gagtcgtgac 

237481 ttcacgcaga tcggcttcca gagaggtatt aatactgtgc aggctacgca gttcgttatt 

23 7541 aagtaactcg cattcactgc gccagtgcgc ttcttgcgct aattgctgcc gggccgcgct 

237601 aagttcaata tccagctcac gccgttcttc gataagatcg gcgcggattt gatcggcgtg 

237661 cgctttcgtc gccagccagc caatcaccgc cccagccgcc agcgccacga cggcgcttat 

237721 cataagagta atatccacaa cacctctcct ggaaccacac tgtcctgcac aaaatagaat 

237781 tgtgctgtat aaacgtccag tttaaaaggg atttcctgcg aggcgccacg caaaaagaaa 

23 7841 aggccgaacg cgtcggcctt tgcaaaagag aggagaatta cagcagacga cgggccgctt 

23 7901 ccacgacaat tttcaccgcg tggctttcag tttgtttcat cgtttccgca ttcggaatct 

237961 cttgttgggt acggttaacg ataacgcccg ccaccatacc tgcgcgtaaa ccctggcttg 

238021 cgcacatggt taacagcgta gcggattcca tttcgtagtt catcacgccc attgcctgcc 

23 8081 actcttccat agagcctttg aagcgacgaa caacgcggcc agaataggtg tcgtaacgtt 

23 8141 cctgacccgg atagaaagtg tcggaagagg cggttacgcc aacgtgagtc gtggcgccaa 

23 8201 tcgatttcgc ggcttcaacc agcgcggtgg tgcaggcaaa gtcggcaacc gccgggaatt 

23 8261 ccatcggcgc aaaatgcagg cttgccccat ccagacgtac ggatgcggtc gttaccagaa 

238321 cgtcgccgac gttgatgtgc ggctgaatag cccccgtggt gccgatacgc aagaaggtac 

238381 gaatacccag ttgcgccagt tcttccacgg caatagaggt agacgggccg ccgataccgg 

23 8441 tagagcaaac gataactgct ttaccatcca gctcagcgcg ccaggaggtg aattcgcggt 

238501 gagatgccag cttaaccggc ttatccatca gcgcggcgat cttttccaca cgctcaggat 

23 8561 cgccagggac gatggcgagc tgggcccctt gtaaatcgtt tttggtgagg ccgagatgaa 

23 8621 aaacatcaga cttggacata taaaactcct ctgtgaatcg ggtttgtcag aagaagcaaa 

23 8681 aagacacttt acctaaggca taaagatatt ttcgtgacag ccatcactat ggcgtaaaac 

238741 aattgcactc gtttaccatt aaaaagtgat gtgcatcaca ataaataatc aatatcgcca 

238801 agcattgcac aaaagatagc cgctttaagg caatgtggtt tgttacacac tgtctatagt 

238861 taagattgcg ctatttttta agggtacgga gaataccatg acaacgacac atccatccgg 

238921 ctttgcacct gcagcttccc cacttgcccc tacgatgatt catacacctg atggggccat 

238981 tagcgcgggg ataacgtcga tcccctctca gggcgacgat atgccagcct attacgccag 

239041 accaaaggca agcgacggcg cgctgcctgt ggtcattgtg gtacaggaaa tttttggcgt 

239101 acatgaacac attcgcgata tttgccgacg actggcgctg gaaggctatc tcgctatcgc 

23 9161 gccggagctc tatttccgcg aaggcgaccc caatgatttc gccgatatac ccacattatt 

23 9221 gagcgggctg gtggctaaag tacccgattc gcaagtcctt gccgacctgg atcacgtcgc 

239281 cagttgggct tcgcgcaacg gcggggatgc gcatcggctg atgatcaccg gtttttgttg 

23 9341 gggaggccgg attacctggc tatacgccgc gcacaaccca cagttaaaag cagcggtagc 

23 94 01 gtggtacggc aagctggtgg gcgacacgtc actcaattcg ccgaagcatc ccgttgatat 

239461 cgccaccgat cttaacgcgc cggtactggg tttatacagc gggcaggata ccagtattcc 

239521 acaggagagc gtggaaacca tgcgtcaggc gctacgcgcc gctaatgcga aggcggaaat 

23 9581 cgtggtctat cccgatgcag ggcacgcgtt taatgccgat tatcgtccgg gctaccacga 

23 9641 agcctcagcg aaagacggct ggcaaagaat gttggaatgg ttcgcgcagt acggtgggaa 

23 9701 aaaaggctaa ccacagcgca ttacgatgtt tgttgggcct acgagaccgg agtcggtgta 

23 9761 ggctcaacaa atcgtcatcg ccacgttagc tatgctttac cacagcattt ttatattttt 

23 9821 tgccgctgcc gcagggacag agatggttac gactgacggc tcctgtgtct ttacgcgcgt 

23 9881 cctgcgccag ccagcgcatg atcgatgcca tcggatagcc ttgcgccagc agctcccgcc 
239941 agacattcat atacggcgta acgtgctgga aaaaatgttt atagcccgta cacaagtaat 
240001 tatgcgcagg atgaccggac ggcgagacgg caaagcgatg cttcggacag ccgccatgac 
240061 acgcaaagcg gtagtcacag cgacgacaat cggcggtcag ggtctcccgc ttggcctcgc 
240121 caaacgcaat agcccgctcg ctattattta aggttttgat gctgtgctgg tggatattcc 

24 0181 ccagcagatg ctccgggtag acaaagtggt cacagttgta gagatcgccg ttcgactcca 
240241 acgcgaaggc atgtccacaa gtctcggaat gtacacacag taccggctge tgcgccgtcc 



24 03 61 agatatcaaa gatctggttg agaaattcgc catattgcca cgacggtacc gtccatggcg 
240421 ccagctttgc cgcgctttcg ccgggcatca ccagattaag taccgatgag ttatcggtgc 
240481 tcattcgctc taccagcggg ataaactgaa taaaacgcga tcccgccgcc agaagaaatt 
240541 cgtagacgtc tgctgcatga ccgacgttat gttttcccac gacggttaag gtattaaagt 
240601 caacatggtg cgctttaagc cgcgccatgg ctgcgacgac ctgttcatga gttccttttc 
24 0661 cagcgcgatt aagccgatag tggttgtgta acgacgccgg accgtcgata gagagaccga 
240721 tgagaaaatg ctgttcagcg aaaaagcgcg cccactcgtc attcaccagg atgccgttcg 
240781 tctgtaacgc atgagtgatt tttcgcccat cgccgtactt ttcacacaat gcgacaaccc 
240841 ggcggaaaaa tggcagcccc atcatggtcg gttcgccgca ctgccaggca aagtcaatgc 
24 0901 ggtcgccact ctgcgcggca atatgctggc gtataaactg ttccagcgtc tcgtccgaca 
24 0961 ttcgccagtt tttattgcgt tccgggtaca gcgcctcttt ttcaagatag aagcaatatg 
241021 tgcaatcaat attgcagatc gcgccgccgg gtttggccat tacgtgacaa cctgctaccg 
241081 ccatgtcaga catctccgtt aaaaaataag gttcaccagc gccatgagac aatgcgacgt 
241141 ttatcgtcgc cagggaacat aacagaatgg aaaacctcgt tttgtgctat gagagcgctg 
241201 ggcgatcatg acaggaaaaa cgatctgcga ggcaataaaa tccgccgcgc tgcttccggg 
241261 gacgctatcc gcctggttgt cattcatacg gagaaccttt ttattatcaa gatcgccaaa 
241321 tagccagatc ctgaaaaaga cagcgcggaa aataagaaaa agggaaatga gaagaaagag 
2413 81 gcgctgttaa tcaggtcaga cacgggcgct acccgtcaaa gggtagcgcc gcattgctgc 
241441 cggataaacg cagcggtcag gatgggttat ttcgcctgac gcagattgtg cgccgctttg 
241501 accatgttcg ctaacgccgc gcgggtttcc ggccaaccgc gagttttcag accgcagtcc 
241561 ggattcaccc acaggcgttg tgccggaata cgttgtgccg ccttcttcag cagggcttca 
241621 atccactcga cgctcggcac gttcggcgag tgaatatcgt acacgcccgg cccgatttcg 
241681 ttcgggtagt cgaacgcttc gaacgactcc agcaactcca tatccgagcg ggaggtctca 
241741 atggtgatca catccgcgtc cagcgcggcg atcgaatcca taatgtcgtt gaactcgcag 
2418 01 taacacatgt gggtgtggat ctgggtttca tccttcgcca ccgccgcgtt gatgcggaag 
241861 gcttccacac cccattccag ataggcgtcc cagtcgctgc gacgcagcgg taaaccttca 
241921 cgcagcgccg gttcgtcaat ctgaataatc ccgatccccg ccgcctccag atccgcgact 
241981 tcatcacgca gcgccagcgc aatctgtttc gcaatcgttt cgcgggtcac gtcttcgcgg 
24 2041 gggaatgacc agcaaagaat agtcaccggg ccggtcaaca tcccttttac cggcttgtcg 
242101 gtcagcgact gggcatattt cgcccactcc acggtaatcg gtgccggacg gctgatatcg 
24 2161 ccaatcacta ccggcggttt cacacagcgg gagccatagc tttgcaccca accattctgg 
242221 gtaaagacga agccgtccag atgctcgccg aagtattcca ccatgtcgtt tcgctcggct 
242281 tcgccgtgta ccagcacatc cagccctaaa cgctcctgct cgatgatagc ctgtttgata 
242341 tgttcggcga tgccggtgcg gtagttgttc gcgtcgaggt tgcccttttt gaagtccaga 
242401 cgcaggccgc gaatttccgt ggtttgcgga aacgaaccga tagtcgtcgt cggccaggcg 
2424 61 ggaagtttaa agcgggcgcg ttgcgcttca gcgcgcacct catacggatt ctcacgctgg 
242521 ctgtcctgcg cggtgatcgc cgccaggcgt ttttctactg cggcattatg tacgcgatgg 
242581 gagtgacgac gagcctgaat cggtacgctc cattcctcaa gcgccgccgt ttcgccgctg 
242641 ttcagcgcat cgcgcagcaa cgccagttca ccgcattttt gcagcgcaaa ggcaaaccag 
242701 ctttttactt ccgtatccag acgcgtttcg acgctgagat cgatcgggct gtgcagtaaa 
242761 gagcaggagg atgctaccca cagcgcgcgt ttgcccacaa tggcgttaat ctgcgcgtat 
242821 ttttcggtca aatcggcgcg ccagacatta cgcccgttaa tcaagcctgc ggagagcagc 
242881 cagtcgaccg gcagacgttg atgcagttcc actacatcat ctttgccatg aatgaggtca 
242941 acatgtagcc cctgtaccgg tagcacgata atagtgtcca ggtttggcgt cacgccttca 
243001 aaataggtcg tcagcaacag cttcacctgg ccggcgagcg cgtcgtaagc cggtttgaag 
243061 gcatccagcc acgcctgcgg cagttccagc accagtgctg gctcatcaat ttggacccac 
243121 tcaacaccac gcttcgccag ctcagccagc acgtgctgat acaccggcaa aatgtctttc 
243181 agcaacgtca ggcggtcaaa cggctcgcct ttcactttac ccagccacag atacgtgaca 
243241 ggccccagca gtacgggttt gatcttatgc cccagcgcca gcgcttcgtc cacttcctcc 
2433 01 agcaactgtg tccaggtaag cctgaactgc tggcctttgc tgaactccgg tactatgtag 
2433 61 tgatagttag tattaaacca tttggtcatt tccgctgccg ccgccggttc gccggttggc 
243421 gcgcgaccac ggccaatgcg gaacagagtg tcgatgtcca cggaaccgtc gttgttctga 
24 34 81 tgacgagccg gcacattgcc taacagcagg ctggtggtca gaacatggtc gtaccaggca 
243541 aagtcgccta ccggtaacag gtcaataccc gcttgtttct gctgctccca gtgacgcgcg 
243601 cgcagttcgc ggcccaccgc cagtaacgct tcacgcgttg tgttccccgc ccagtagctc 
24 36 61 tcttgcgctt ttttcaactc gcgacgcagg ccaacgcgag gaaaaccgag ggtatgagtc 
243721 aatattgtca ttttacttcc tctcttattt tattgaatct gaaagtaaaa ctctaaatag 
243781 ttcggcttgc aggaaggcgg cgacacagcg catccccagg agcttactga agtaagtgac 
243841 tggggtaagc aaggaagcca acgcatctgc aagtcgaaat atgacgagtt ttagacgtct 
243901 ggatgtttac acatccataa tgtaaaggta ctgtatattc ctcaagcgca atttgttcat 
243 961 ggcgaagtga aggactttca tgatcgaaat taaacatctg aaaacactcc aggcattgcg 
244021 gaatagtgga tcgctggctg ctgctgctgc ggtgctgcac cagactcaat ccgctctgtc 
244081 tcatcagttc agcgatctgg aacaacgcct tggcttccgc ctgttcgtgc gtaaaagcca 
244141 gccgctgcgc tttacgccgc agggggaagt tctgctgcaa ctggcaaacc aggtgctgcc 
244201 gcaaatcagc cgtgcgctgc aggcgtgcaa cgaaccgcag caaactcgtc tgcgcatcgc 
244261 tattgaatgt catagctgta ttcagtggct gaccccggcg ctggaaaact tccgtgcaag 
2443 21 ctggccgcag gtagaaatgg atttcacatc cggcgtcact tttgatccgc aaccggcctt 
2443 81 gcaacaaggc gagctggatt tggtgatgac gtcggatatt ttgccgcgca gcgggctgca 
244441 ttattcgccg atgtttgatt ttgaagtccg actggtgctg gcgcccgacc atccgctggc 
244501 cagcaaaacg cagattacgc cggaagattt agccagcgaa acgctgttga tttacccggt 
244561 gcagcgcagc cggctggatg tctggcgaca tttcctgcaa ccggcgggta tcagtccgct 
244621 gctgaaaagc gtggataata cgctactgct gattcagatg gtggcggcca gaatgggtat 
244681 tgccgccctg ccgcactggg tggtggaaag cgttgagcgc cagggtctgg tggtgaccaa 
244741 aaccctgggc gatggtctgt ggagccgcct gtatgccgcc gtgcgcgacg gcgaccagcg 
244801 tcaggcggtg accgaggcgt ttattcgctc gacgcgggat cacgcctgcg atcatctgcc 



244921 gccgcgcctg taataaagct tggccagtgg ggctgctgat gccagatggc aagattaacc 
244981 agcagtcctg cgggaacatg catattattc atgataccca gcgtcccggc gtctacctgg 
245041 gtagcgccat agttccacat aaagtagcca atgccggacg ccaccacgcc gagaaacacc 
245101 agaatgctcc attgcagcgt ggtttccggc agcttttgcg cgttccccaa cagcgaccac 
245161 gccaccgccg ccaccaaaaa cgcccccaga tagaaccacg caaaggcgtt gtgctgcggc 
245221 atgggacggg tctccatcag acgtttatac cccaccattc cgatagcgaa actgatatta 
245281 gaaagctgca ccaggagcaa accgacccaa aaatggtcgg tcacgcgatc gtagcgaata 
245341 atcccggcgc caatcaccgc cagcaacgcg ctaaatgcat agccccagcg caaacgacgc 
24 54 01 tgactcatca catcgtaaat cagcgtgata tagagcggcg tcaaaacggt aaacagcagc 
24 54 61 agttcggata cggtcaggta gaggtaagca tggaagctca acatatacat gatgccaagc 
245521 tgcatcgccc ccaccagcat atacaggctg atggttttta ggttgtgccc gcgagtacgc 
245581 aaaaacggca gaaaaacgag cgccgccagc ccaacgcgta tcagcaccgc gaaatagcta 
245641 tcgacatgcc cggcaagata ctcgccaaat agactaaagg agaaagccca caggatagtg 
245701 gtgatgatga gtagcgccac aatggatgtc tcttaaaaca gggaacaccc attgtagcgg 
245761 agagtgaggt tgacaactgg tcaactaaca aacaatcaca tcagcgtaag aaaagatcgc 
245821 gcaggtaatg cggcacggcg ttatccgcgt tgatgccgat cacctcaagt tcgggataca 
245881 ggtctttcag acgctggtgc gcattgccca tgatgcagcc tttgcccgcc atcgtgagca 
245941 tttcagcgtc gttcattccg tcgccaaagg cgatacactc tttcaggctg taccccatcg 
246001 cctgagcgac cgcttccagc gcatgacctt tcgacactcc gcccgccatc acttccagac 
246061 aggttagcgt agagaagctc acgtttaccc gatcgcccca gcgcgcgtta atcgcctgct 
246121 ccagcggcaa caacttttca tgagtgtcgc tggtgaaaaa cactttgctg acgccctccg 
246181 gctccagcag cgcaggctca aacagcgaat agttaaatac cgcctctttg aaaaaacgca 
24 6241 tttcatcggg gcgatgacga ttcataaacc attcgtcgtc gcgataaacg ttagtcacga 
2463 01 tgtccgggtt cgcattcacc acgccgaaca ggtcgctggc aatgtcgctg tccagattat 
24 63 61 gcgtaaaaac caaattcccg tcggtatcgt gcactcgcgc gccgttggag gtgatcatgt 
246421 aagacttgat ttcaagatta tcgcggattt gccctacatc gacatgatga cgaccagtgg 
246481 caaagacaaa atggatgccg cgtgcggtca acagcttcag agtctctttg gcataagggg 
246541 acaacgtatg gtcgggggag agcagcgtgc catctaaatc agacgcaaca acctgataca 
246601 taataaaatt taacctctaa gcaaagcgat ttccgctgga taaattaggc ttgttgaaaa 
246661 attcaacaat ggcgttaagc gcgactgagc gcatggcgtc cttttcaaaa aggatctcat 
246721 ggtacgcgcc tttgataacc agcggttttc ccccttcaca agggtatccc gccgcggcgc 
246781 gaatttcaca aaaacgatcg tgggtgcggt tatccactac ccgctcttct tccgcctgaa 
246841 tcagtagcgt aggcgtcgtg tcatcgctcg ccccagccag tacctgctca cccgccagaa 
246901 tgccttcgcg tacccaatgc caggtggggc cgccaacgcg cagctgcggc tcgtcggcat 
246961 aaaatcgtaa gttgcgctga taacgctggc ggctgtgggt cagcgcattc atcccaaacg 
247021 gcaacgcccg ccactgaccg gtaccaatag cgtaatcttc acggatacgc tgatgccctt 
247081 cggcccagtc gagaatatgg cgcaccataa aggaaggcaa gcgtatcaca ataccaaaca 
247141 tcggcgcggt gagcgcaata gcgtcgcacc gcacacgatg gcgttgcagg aacagggtgg 
247201 ctatcgcgcc ccccattgag tgcgccagga tataacgctt acgccacgac cccggctcaa 
247261 tttcctgctg ccagaacgcc gctaagtcct caacataatc gttaaaatga tcgacatgac 
247321 cccgatgcgg gtccgataac atccgcccgg agcgcccttg accacggtgg tcgatgatga 
2473 81 agatatcaaa accgagatga aaaaggtcat acgccagttc agcgtatttt acataactct 
247441 caatgcggcc aggacaaatg acgatcgtcc gatcgttgga gtcattccga aaacggacaa 
247501 agcgcaccgg aatgttatcc acgccgataa actccgcctc ttcccgctga cgccaaaaat 
247561 cggtcagcgg ccccatagca aaagcggcaa acgcattttc tcttgtttcc cagtcatttt 
247621 gctgctgaaa catcgggttt tcggcctcgt ttaccaggta aaatcgtttt ttgcgtcgtg 
247681 cctgacacaa cacagcggca gtagcgtatt gtggcacaaa aacagacaac caaggagttt 
247741 cgcatgacct ttgaatggtg gttcgcctat ctactgacct caactctgtt gagtctttct 
247801 ccgggttcag gcgccatcaa taccatgacg acgtctatca accatggata tcgtggcgca 
247861 gcggcttcta tcgccgggct ccagaccggg ctggggatac atatcgtact ggtgggcgtc 
247921 ggactgggta cgctcttttc gcgctcgctc atcgcttttg aaattctgaa atgggctggc 
247981 gcggcttatc ttatctggct gggtatccag caatggcgcg ccgcaggcgc tatcgatctg 
248041 catactctcg cccagacgca atcgcggggt cggctgttca aacgggcgat atttgtcaat 
248101 ctaaccaatc ccaaaagtat tgtctttctt gccgccctgt ttccgcaatt catcatgccg 
248161 cagcaaccgc aactggcgca gtacctcatt ctcggcgtca ccacgattgt ggtggatatg 
248221 attgtgatga ccggttacgc cacgctggcg cagcgcattg ccgcctggat taaaggacca 
248281 aagcagatga aggcgctgaa taaagcgttt ggttcgttgt ttatgctggt aggcgcgctc 
248341 ctggcgtcgg caagacacgc gtgatagtcg tgccggatga tgtttatccg gcccggaggt 
248401 aaattaacgc gaaataatca ggtgaatacc aaagcccgca aacagagcgc cggcaaagcc 
248461 atcaatccat ttcgccagac gctgatagcc acggcgcatt ttcggcagcg cgaacaggct 
248521 ggcgactacg gtaaaccagg ccagcgtttc cagggtaatt aacgcgaaaa taccccagcg 
248581 cgccgcagcg ccgacgttat cgccgacaaa cagtgaaaaa acggaaccaa aatagataat 
248 641 cgctttcgga ttcgacagat tggtcagcag ccctttgaga aaactgcgcc cgctctgcgc 
248701 cagttcaatg tgcggagaag acgccgccgc atcctgtttt ttcagcgcgc cgcgcagcat 
248761 ctgatagccc atccagcaca ggtacaggcc gccgcctacc ataatgatcg tatgcagcca 
248821 ggccattttt tcgatgatga gatgcaggcc aagcagcgcc acgcccgccc ataccatcac 
248881 gccgcaggtg atgcccagta cgcccatcat cgcttcttta cgcgaacggc tgacggcagt 
248941 ttgagacacg aagaaaaaat cggggccagg gctcattagc gcaacgatgt gcaccattgc 
249001 cacggtgaaa aatagcatca acataaaaat ggctcgcggg gaaatagttc agtgagtcac 
249061 catcctggca cttttttgcc gggctgacta ctcttcgtca tcaccatcga catgcgcgcg 
249121 gatgagcgcc atgaattctt tcccgaagcg ctccagtttg cgcatcccaa ccccgttaac 
249181 gcttaacatc tcgctggcgg aaaccggcat ctgttccgcc atttctatca acgtggcgtc 
249241 gttaaagacc acatacggcg ggatattctc ttcatcagcg atagctttac gcagcttgcg 
249301 caacttagcg aacaatttgc gatcgtaatt accgccgaac gatttctgca tcacgcgggg 
2493 61 tttgagggcg acaatgcgcg gcaccgcaag ctttagcgga acgtctccac ggagtaccgg 



249481 cagatgaatg agctggcgaa tcacgctcac ccagtgctca tggctctttt cgcgtcccat 
24 9541 gccataaacc ttgagtttgt catgaccgaa atcgcggatg cgttggttat tcgcgccgcg 
24 9601 gatcacctcg acaacgtagc ccatgccaaa acgctggtta acccgaccaa tggtagaaag 
24 9661 cgcaatctgg gcatcgttta agccatcata ttgtttgggc ggatcgagac agatatcgca 
24 9721 gttgccgcac ggttcttgtc ggccttcgcc aaagtaatta agcaatacca ggcggcggca 
24 9781 ggtttgcgct tcggcaaaag cgcccatcgc attcagctta tgccgttcaa tatcctgaag 
24 9841 ctgtccggct ggtttctctt ccagacaacg acgtagccag gccatatcag ccggatcgta 
24 9901 aaatagcatg gcttccgcag gcagtccgtc gcgcccggcg cggcccgttt cctgatagta 
24 9961 ggattcaata ttacgcggga tatcgaaatg cacgacgaaa cgtacgttag gtttgtttat 
250021 gcccattcca aaagcgacgg tcgccaccac gatttgcaga tcgtcgcgct gaaatttttc 
250081 ctgcacatcg gcgcgaatag cgttttccag ccccgcatga taggccgccg cgctaatgcc 
250141 gcgactttgc aagcgcgcgg cggtatcttc cactttcgcc cgactgttgc agtagatgat 
250201 acccgatttg ccgcgttgct cctgaacata gcgcattagc tggtcgagcg gcttaaactt 
250261 ctccatcagc atgtagcgga tattcggtcg gtcaaagcta ctgatctgga ttaacggatc 
250321 gttaagccca agcagacgaa taatatcctg gcgcgtggtg tcgtcggcgg tggcggtcaa 
250381 tgccataaac ggcaaagcgg gaaaacgctg gcgaagctga ccgagagccg catattccgg 
250441 acggaaatca tgtccccatt gcgagataca gtgcgcttca tccaccgcca gcaataccgg 
250501 attccagtgc gccagatgat caagaaagtt gtccagcatc aggcgttccg gcgcaatata 
250561 cagcagacga atctgtccgg tacggcaccc cgccatcacc tcaagctgct gctcgcggct 
250621 ttgagtggag ttcagacagg ccgccgccac cccgttcgcc agtagctgat cgacctggtc 
250681 tttcatcaac gagatcaggg gcgaaacgac gacggtcaat ccgtccagca acaacgcggg 
250741 gatttgatag cacagagatt tgccgccgcc ggtgggcatg acgaccagac agtcgcgacc 
250801 ggagagcgca gtatcaataa tcgcttcctg gcccgggcga aactgttggt agccaaaggt 
250861 ttcctgcaaa acctgtttgg cccctgattc cagattcaac acttccgcct gcgccacatt 
250921 aaccccgttc accataaatc aaaacaggcg ctattttcag cgcctgcgag agaaactgca 
250981 atgtttaaaa cacaatccaa tcagaagata tcgttaagca tcacgccgac gccgacacgt 
251041 gtctgattaa aattatagtc gatcagcgat tcgccatagc cgctatacac ctgggtataa 
251101 agccggacat gtttagtgac cggatagctt aatccaactt ccgcgccgcc gtagcctgta 
251161 ttccagttgt actggccttt ggcgcttaat accgcctcgc ccaggtgata accgatttta 
251221 agctggtaat aacccatata tttggtgatg tccggattat cgtcggtact gccaatcacg 
251281 taccatggtt tgacctctac cagccagtta ccgttttcgg ccatcagacg ggtatacaga 
251341 cggttccagc tacgcgaggt ggggtccgaa cgtccgttag agtcatggtt gtagcccatc 
2514 01 tctacgtcgc gcagcgtcca gccggcaaag cgataatcgg tagcaaaacc aagaaaaagc 
251461 tgcggttcgt agttggtttc gcgaaacggc gaagactctt tactgttgga aagctgccac 
251521 caggatttct gcgtatagga agcgcccagt accgagttcg gccccagtat tccgcgccac 
251581 agcggaaacg ccaggctcaa ctgaaatttc acttcatctt tacgtgcgtt ttcagaccag 
251641 ttgtaggtac ttatggcctc tttgttcaga tcgctggtgt tcgtgtagat caagtagttc 
251701 gtgtcataag ggtaaagcgt aaaagggtta tcatgctcct gtagcatgtt agcgatgata 
251761 cttccccgta ctgcaggcgc atcatgaacc tcttttatcg tagcttcttg tgcatatgcc 
251821 gctaatggca gtagcgtggc tggcaacaac cctctcaaaa tcgcccgcat tcttgacgtt 
251881 ctcctgacga agtattttca gcttgaatca ttctctgcca accattttta catatttaca 
251941 cacatagccg ttagttatcc cttcttaaag tagaaaacaa caattaagaa gcataatatc 
252001 aacatttcat taaccaatgg agtatcagga atctatgtcc gctgtactta ccgctgaaca 
252061 agctctgaaa ttagtgggtg aaatgtttgt ctaccacatg ccgtttaatc gggcgttagg 
252121 gctggagctg gaacgctatg aaaaagcgtt cgcccaactg gccttcaaca accagccgat 
252181 gatggtcggc aactgggcgc aaagcatttt acacggcggc gtgatcgcct ctgcgctgga 
252241 tgtcgccgcc ggactggtat gcgtcggcag cacgctaact cgccacgaaa ccatcagcga 
252301 agatgaacta cgccagcgcc tgtcgcggat gggaacgatt gacctgcgcg tcgattacct 
252361 gcgtccgggc agaggcaacc gctttacggc caccagtagc ctgctgcgcg cagggaataa 
252421 agtggccgtc gcccgcgtgg aattacacaa tgaagatcag ctgtacatcg ccagcgccac 
252481 cgctacttat atggtgggat aaaagcaggt aaactgttgt tacacttcag atacgagttt 
252541 tccggatgga cgcaaaacaa acacggcagg gcgtattact cgctcttgcc gcctatttta 
252601 tttgggggat cgcccccgca tatttcaagc tgatctatta cgttcccgca gatgagatcc 
252661 tgacgcaccg cgtgatttgg tcatttttct ttatggtggc gctgcttagc gtcagccggc 
252721 agtggcgaca ggttaagcgt ttactgaaaa cgccaaagaa gattttcctg ctggccctgt 
252781 ccgccgtact ggtcggcggt aactggctat tgttcatttg ggcggtaaat aatcaccata 
252841 tgctggaggc cagcctgggt tatttcatta atccgctggt taacatcttg ctggggatga 
252901 tttttcttgg cgaacgcttc cgtcgaatgc agtggctggc ggtgattctg gcggtgtgcg 
252961 gcgtgctggt gcaactctgg acctttggct cgctgccgat tatcgcgctg gggctggcgt 
253 021 ttagttttgc gttttacggc ctggtgcgta agaagatcgc cgttgaagcg cagacgggta 
253081 tgctggtcga aacgctatgg ctgttgccgg tcgccgcgat ttatctgttt agcatcgccg 
253141 atagcgccac cagccatatg gggcaaaacg cactatcgtt gaacttgctg ttaatggcgg 
253201 cgggtgtggt cactacgatt ccgctgctgt gctttaccgg agcggctacg cgtctgcgtc 
253261 tttctacact gggctttttc cagtatatcg gcccaacgct gatgttttta ctggcggtga 
253321 cgttttatgg cgaagtgccg ggcgcggata agatggtgac atttgcgttt atctgggtcg 
253381 cgctggcgat tttcgtgatg gatgcgattt atacgcagcg taaaaaataa cgcgactatt 
253441 attctaaata taatctgaaa aaatatgcct ccccttgtaa ggggggtagc atattgtcat 
253501 gctaacgacg taacccaaca tatggatgtg aaattaatgt taagtgtttt tattccttca 
253561 tctgagagat gtgtttccag atgtcgttat ttattatcat tcgcgctaat aaatataata 
253621 ttttccattt tggttggggt tttattatat ttaagctttg tgatactggc aattttattc 
253681 acaattttac tacattatct cgtcattaat ttaaactgtc agcgattcag agacagtggc 
253741 tttgaatata taaaattcta tgtatggggt acgcttgtaa tctatattgc ctccttcgtg 
253801 ataatggttg ctgaagattt cgcttgcgat ggctttggta tgcctctttt tctaatctgg 
253861 tattttgcaa ccttttctct gctacttctg gcccccccgg attcgaattc actcaacaag 
253921 taatttaatg gagtttacat ggacaaggat tatattaatg atggttcgtt atctgaaaaa 



54 041 ccagaatata aacaggcatt taaagcatta aagccccgac aacggttgac tattcaaata 
54101 aactttattg cctttttctt ctcatggatt tatttgtttg tactgggtct gtggaaaaaa 
54161 gcaattatag ttattttatt agggatcgtt gcaatattta ttggagcatt aatcggcgtt 
54221 aacatacttg gacttgttgt cgcagcttat gtcggcgtca atacaaataa gtggttctat 
54281 gaaaaagagg ttaaaggtat caatacttgg agcctgtaac ttttcagggt ggttcagccg 
54341 cagctgaatc accctggcct taatgtctta cagccagttc ttgcgcttaa agtacagata 
54401 cggcgcaagc cccgccagaa tcataaagat aatcgcgcct ggataaccaa agctccactt 
54461 cagttccggc ataaactcga agttcatccc atagctggaa gcgaccagcg tcggcggcag 
54521 gaacaccacg gaaaccaccg agaagatttt gataatgcgg ttctgttcaa tgttgatgaa 
54581 acccatcgcc gcctgcatca ggaagttcac cttctggaac agcgattcat tgtgcggtag 
54 641 cagagattcg atatcgcgca ggatctcacg cgcctgctcc agctgtccgc ccggtaagcg 
54701 cgccttgcgc accaggaagt tcagcgcgcg ctgggtatcc atcagacaca ggcgtacctt 
54761 ccagccgata tcttccagtt ccgccagcgt ggagagcgct tcgtcgtatt catcgccctg 
54821 atgcccttcc ataatgacgc ggctcagttt ttccagatcg ctgtagatgt tttcgatttc 
54881 atccgccaac tgttcaattt tggtttcgaa cagatcgagt agtagttcgt aagcattacc 
54941 atcgaccatc gcctggctgc gggcgcgcat acgatacaaa cggaaggcgg gcagttcgcg 
55001 ttcacgcagc gtaaacagac ggccatcgcg aatagtgaat gccaccgtag agttaccggc 
55061 atgatcttcc gcatcttcga agaagaagaa ggagtggata tgcagtccgt cttcgtcttc 
55121 aaagaagcgc gcggatgctt cgatatcttc cagttcagga cgcgtcgcca gactctggcc 
55181 cagctcagat tgtacgcgca atcgctcgtc gtcgtccggt tcgaccaaat cgacccatac 
55241 ggcatcaatc aggctttgtg actcctcgac ttccagccgg gtcagtcggt ttttttccag 

553 01 ttgaaatgcg ctcagcatga ccgggactcc caatgcgtaa aaatatcgga cagttcagat 
55361 gggcacacag aaacaaattg ggtttcagac cattaaacag cctgactcaa cgcgacggga 
55421 aaaaatgaaa ggtcgctgac aaccgctaag gctatcagca aaaagggata gccttaggag 

554 81 ttgatcctgg atgacaggat aatgagccag tatctactgg gtgtgtccaa ggcgaatgtc 
55541 ctcttagcgt aatcgtgggc gcatgttacg ccagcaaaaa tttgccgtca acacgcaacg 
55601 aaacgcgaaa aagcaataat ttccccttat gcagaaaggt tagcagagtg agagtattta 
55661 tctatgattt cagaatatta acatcaatat atcgccggat ggcggcttcg ccttatccgg 
55721 cctacaaatc aaaatgttag ccagcgcgta ggccggataa gaggtgccat ccggcaatat 
55781 gagagccggt caaaccgttt ccagcttcgc atacgcggca accagccatt tgatcccttg 
55841 cccctgaaaa gccacctgca accggctatg ttcgccgctg ccctccaggt tgacaatagt 
55901 tccctcgccg aacttcgcat ggcgcacgcg ttggccgagt ttgtagcctg tgtcgttttc 
55961 cgccagcggc gttcccattc gttgatggct caccggacga ctgacggtgg cgcgcagacg 
56 021 gacctcttcc acgcactcct ccggcaactc gccgatgaaa cgcgacgggc gatgataaac 
56 081 ctctttacca tacagacggc gagtttcggc ataggttagc gtcagtttct gcatggcacg 
56141 ggtaacgccg acgtaggcca gacgacgctc ctcttccaaa cgccagccct catccagcga 
56201 catctggctg gggaacatcc cctcttccat cccgacgata aacacctgcg ggaactccag 
56261 ccctttggcc gagtgcagcg tcatcagctg taccgcatcc tgccaggtat ccgcctgccc 
56321 ctcgcccgct tccagcgccg cgtgagagag gaaggcctgc aatggcatta aatcttcatc 
563 81 ttcgtcgttg tagctgaact gccgcgttgc cgtcaccagt tcctctaagt tttcgatgcg 
56441 cgtctggcct ttctcgcctt tttcttgctc atacatggtg cgcaggccgg aatctttgat 
56501 cacccggtca gtctgcacat gcagcggcat gtcggcggtt tcctgcgcca gggcgtcgat 
56561 cagttccata aagcgttgca gcgcgctggc cgcacgcccg gccagggctt tttcctgtaa 
56621 caattcacgg cacgcctgcc acaatgttag ctggcgatcg cgcgaggtct ggcgcaccac 
56681 gtccagcgtg cggtcgccga taccgcgcgt tggggtattc accacgcgtt caaaggcggc 
56741 atcatcgttg cgattggcaa tcaaacgcag ataagagagc gcatctttga tctcctggcg 
56801 ttcgaagaag cgcataccgc cgtaaatgcg gtacggcata ctggcctgta ataacgcttc 
56861 ttccagcacg cgcgactggg cgttgctgcg ataaaggatg gcgcattgcg caagcgcgcc 
56921 gccgttgtcc tgccaggttt tgatacgatt aaccacaaag cgagcttcat ccagttcgtt 
56981 gaaagcgcag tacagcgata tcggttcgcc gtcaacgccg tcagtccaca gctttttgcc 
57041 cagacgcccg ttgttgtttt caatcagggc gttcgccacg ctaagaatgt tgctggtcga 
57101 gcggtaattc tgctccagac gaatggtctg cgcgccgggg aaatcattga ggaagcgctg 
57161 gatgttctct acctgggccc cgcgccagcc gtagatcgac tggtcatcgt cgccgacaat 
57221 catcacttta ccggtatcgc ccgccagcag acgaacccag gcgtactgaa tgttgttggt 
57281 atcctggaat tcgtccacca gaatgttagt aaaccgctcg cgatagtgtt gcaggatgtg 
57341 cggcttgttc agccatagtt catgagcgcg cagcagtagc tcggcgaaat ccaccagacc 
57401 agcgcgatcg cacgcttcct gataggcctg atacaccttc tgccaggtct gttccaccgg 
57461 attgccatag ctttggatat ggtgcgggcg tagcccttcg tctttctggc tattgatgta 
57521 ccacatcgcc tgacgcggcg gccactgctt ctcatcaaga ttcatcgcct taatcaggcg 
57581 tttaagcaaa cgcatctgat cttcgctgtc gagaatctgg aaatcctgcg gcaaattagc 
57641 gtccatatga tgcgcgcgca gcaggcggtg cgccagaccg tggaacgtcc ctacccacat 
57701 tccgccctgg ctggtcccca tcaactggcc aatacgatgg cgcatttccg ccgccgcttt 
57761 gttggtaaag gtcaccgcca tgatggagta tggcgagttg ttttctacgc tcagtaacca 
57821 ggcgatacgg tgcaccagca cgcgggtttt cccgcttccc gcgcccgcca gcaccagcat 
57881 gttgctacgt ggcgcggcca ccgcttcgcg ctgtttatca ttaaggctgt cgagcaggta 
57941 agaaacgtcc attggcaccg ccgcgtaaaa acatgaaaac taaaaacgcc cggtggcgct 
58001 tcgcttaccg gggctactta tcgtagggcg gataagcata gcgccatccg 
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iOCUS (LOC) : AF288087 GenBank (R) 

JenBank ACC. NO. (GBN) : AF288 087 

JenBank VERSION (VER) : AF288087.1 GI:14531292 

!AS REGISTRY NO. (RN) : 343439-44-1 

SEQUENCE LENGTH (SQL) : 3 905 



DIVISION CODE (CI) 
DATE (DATE) : 
DEFINITION (DEF) : 



SOURCE: 
ORGANISM (ORGN) 



NUCLEIC ACID COUNT (NA) 
REFERENCE : 

AUTHOR (AU) : 



TITLE (TI) 



JOURNAL (SO) : 
OTHER SOURCE (OS) 
REFERENCE : 

AUTHOR (AU) : 
TITLE (TI) : 
JOURNAL (SO) : 



Primates 
24 Jun 2001 

Homo sapiens skeletal muscle potassium- dependent 
*** sodium*** / ***calcium*** ***exchanger*** 

NCKX3 mRNA sequence. 
***human*** 

Homo sapiens 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; 
Euteleostomi; Mammalia; Eutheria; Primates; Catarrhini; 
Hominidae ; Homo 

: 867 a 1024 c 1057 g 957 t 

1 (bases 1 to 3905) 
Kraev , A . ; Quednau , B . D . ; Leach , S . ; 
Winkfein,R.; Perizzolo, M. ; Cai,X. 
Philipson, K.D. ; Lytton, J. 

Molecular cloning of a third member of the 
potassium- dependent ***sodium*** - ***calcium*** 

***exchanger*** gene family, NCKX3 
J. Biol. Chem., 276 (25), 23161-23172 ( ***2001*** 
CA 13 6:145918 

2 (bases 1 to 3905) 
Quednau, B.D. ; Philipson, K.D. 
Direct Submission 

Submitted ( 17- JUL-2000) Physiology, UCLA School of 
Medicine, 675 Charles Young Drive, MRL Bldg. , Rm. 
3-645, Los Angeles, CA 90095, USA 



Li , X . F . ; 
; Yang , R . 



Dong,H. ; 



FEATURES (FEAT) : 
Feature Key 



Location 
1. .3905 
1. .3905 



Qualifier 



source 

misc-f eature 



/organism="Homo sapiens" 

/db-xref ="taxon: 9606" 

/note=" contains skeletal muscle 

potassium- dependent sodium/calcium 

exchanger NCKX3 coding sequence; 

coding region spans not yet 

determined" 



SEQUENCE (SEQ) : 

1 gcgacgagga 
61 aggcggcggc 
121 ctgccgctgt 
181 cgcccggccg 
241 gccgccgccg 
301 tgctgctctg 
361 taggggaaga 
421 cttccgaaga 
481 tccccaatga 
541 tctgtgccat 
601 ccttggaaaa 
661 tggcagcggg 
721 aaggcgatgt 
781 ttggtgtctg 
841 gggattctat 
901 aagtttcctg 
961 tgaaatataa 
1021 tggtcaacgg 
1081 tggtgctact 
1141 tgctgtcagc 
1201 ccagccactt 
1261 gacaaagatt 
1321 tcccaattaa 
13 81 tgaatgggac 
1441 atgaggacaa 
1501 acacaccatt 
1561 cgctgagttt 
1621 ggttcatggt 
1681 tgtggatggt 
1741 ccttcctggc 
1801 aagggatggg 
1861 ttggcctcgg 
1921 ggctgaatag 
1981 cggtgttcgg 
2041 tcctcctgta 
2101 ttgtgaacct 



gggcgacgac 
cgggtgggag 
ccccgccgcg 
cccgaggatg 
ccggagggac 
gtcgctgtcg 
cagaaagtgg 
tgccggactc 
catcttcaca 
atacatgttc 
gatctgtgag 
aagttcagcc 
gggagttggc 
tgggctcttt 
ctactacacg 
gtgggagtct 
cgcttgcata 
attggccaac 
taagaaagca 
ctacccacac 
tccccccaag 
gataaacagc 
gcacaccgtg 
acggagggac 
tgagaatgat 
cgacaccccc 
cgtcttatac 
gacgtttgct 
cacaatcatt 
tgctgggacc 
ggacatggct 
tctcccctgg 
cagggggctg 
cgtccacctg 
tggtgtgttc 
gcccatgtgc 



gaggagacgg 
cgcagcgagg 
gccgcccgcg 
cggccgtccg 
cttctgctga 
agcctgcgag 
atgatggcga 
cggaacagca 
aacgaggata 
tatgcgctgg 
cgcctgcacc 
ccagagctgt 
accatcgtgg 
gctgggcagg 
ctgtctgtga 
ttagtccttg 
catcagtgct 
aatgctgaaa 
aatttccacc 
cagctttcct 
acccggctct 
agggcttata 
gagaatggga 
gatgttgtgg 
gaggaggaag 
tcgggtaaac 
ttcactgtac 
tcctccacgc 
ggttacaccc 
agcgtgcctg 
gtgtccaact 
gctctgcaga 
atctactccg 
aacaagtggc 
ctgtgcttct 
ggggaccact 



gcagcggcga 
acgcgcggct 
acaggagcgg 
gcgacgagga 
gccagctctg 
agcagaagga 
ggaagctgat 
agaactgcac 
gaagacaagg 
ccattgtgtg 
tcagtgaaga 
tcacatcggt 
gctcagcggt 
ttgtggctct 
tcgcgctcat 
tgctgatgta 
ttgagaggag 
ttgatgacag 
gcaaagcatc 
tctctgaggc 
ccatggccag 
ccaacgggga 
cagggcccag 
ctgaggctgg 
aggaggacga 
tggaaacagt 
ccaactgcaa 
tgtggatcgc 
tggggattcc 
actgcatggc 
ccattgggag 
ccctggctgt 
taggcttgct 
agctggacaa 
ccatcatgac 
gagccgccgg 



ggaggaggaa 
gctgcgcgca 
ccgccgcccg 
ccgcgcgcgt 
cttcctggcc 
gcttgacctc 
gcaggtgaac 
cgaaccagcc 
tgcggtggtc 
tgatgacttc 
tgtggctggg 
cataggggtc 
attcaacatc 
ttcctcctgg 
cgtgtttatt 
tcttatctac 
gacaaaaggt 
cagcaactgc 
agtgatcatg 
tggccttcga 
tcgcatgttg 
atctgaggtg 
cagtgcccca 
caacgaaaca 
ggatgatgat 
gaaatgggcg 
caagccgcgc 
agccttctcc 
tgacgtcatc 
cagcctcatt 
caacgtgttt 
ggattacgga 
cctggcctct 
gaagctgggc 
tgagttcaac 
gtgcccacag 



gaggaggcgg 
gggctgcctc 
ccgaggccgc 
cgccgccgcc 
tcggtggcgc 
atggacctca 
gacactctga 
ctgcatgaat 
ctccatgtgc 
ttcgtccctt 
gccacattca 
ttcatcacca 
ctgtgcatca 
tgcctactga 
tatgatgaaa 
attgtcatca 
gccgggaaca 
gacgcaactg 
gtagacgagc 
atcatgataa 
atcaatgaga 
gccatcaaaa 
gacaggggcg 
gagaatgaaa 
gaaggaccgt 
ttcacctggc 
tgggagaaat 
tacatgatgg 
atggggatca 
gtggccagac 
gacatcctga 
tcctacatcc 
gtttttgtca 
tgtgggtgcc 
gtgttcacct 
aggctcagct 



2221 cacggcgttc 
2281 ctctcccctg 
2341 tgcctcctcc 
24 01 agtgactgag 
2461 caatccctcc 
2521 ctgttgaaga 
2581 tggtttggag 
2641 tcccctttta 
2701 gctctggatt 
2761 agatgtgttg 
2821 caagaacaaa 
2881 ccctggggtt 
2941 tcaccatctc 
3 0 01 ggacaagggg 
3061 agaagcttcc 
3121 acagggagtg 
3181 ttggaaaatg 
3241 cttggtattg 
3301 gggcgcctcc 

33 61 aggagaaaac 
3421 caagggcata 

34 81 ttgtatgatg 
3541 ttcacttgta 
3 6 01 agcactgatc 
3661 tatgaatttg 
3721 ccagcattaa 
3781 gggctctcag 
3841 cgattgtttt 
3 901 aaaaa 



gtctctcctg 
acccatcctc 
gtgtgaagac 
attctagaaa 
tcctttttta 
aatagagagg 
atgatgccta 
ctccttttct 
aatcaattac 
gagtatgcat 
tgcatgacat 

gggggggcac 

tttctcacta 
gccccagtta 
ccgacttgtg 
acccagaggc 
gagagaagcg 
agtacactgg 
gccaagccgg 
agagaactga 
agttattgtg 
ctgaattatt 
tttattgaaa 
acttatcatt 
taaaaataac 
cggatggggc 
agctaagaca 
cttggacgga 



tgctgtcctc 
gctcccccac 
atccaacatc 
aactggctgc 
agttatttga 

a gggggcccg 

ggttactggg 
tccagagatc 
ccaaaggctg 
ggatgtagtg 
tttatagcca 
aaggttttgg 
ggttctttct 
aacaaactac 
agtccctgag 
caccactgct 
cactttgcac 
accctgacca 
cccagctgca 
cacctttgaa 
aacgtttttg 
atgcagacta 
ctgtggattc 
cattcggtat 
ctgctacaaa 
acgtgcccaa 
cacttattga 
tagtgtaaaa 



aggcctccgc 
ctccttgggt 
cacgtgactt 
taactggcct 
tggaagactc 
ttgattacag 
tttgggggga 
aagagcttct 
cacctgccgt 
ctttttagag 
aggacgcctc 
aggaagaaga 
agttttcaag 
ccatccatga 
atgtgctctt 
tttcatgcag 
agacgtcgtc 
ctggctcttg 
cccctccctt 
accacagaat 
ccaatcactg 
attccaccca 
ttgcccgtgc 
ggttttccct 
ttggttgaat 
ctgaggaaca 
ttctgttgca 
taaacttctc 



tcctgttttg 
catgcccacc 
ttccagctcc 
gagccaggca 
acctaatttg 
agagcatttg 
ttgttttctt 
cttgcatctt 
gttgtctggg 
gagccactgg 
gctaaagtct 
caacttccct 
caatagttct 
gctgccaggc 
gttgtttggc 
gagttacaga 
aattaagtcc 
ggcaaacgtc 
cctggaggga 
gtgttacatg 
ctcaacagcc 
gttgagacac 
tgtcccttgt 
gtcccttgta 
gtttctgtct 
ggagaagaaa 
cattttgcac 
tgttctctaa 



g.tggcccagg 
caccctttcc 
atttttgaac 
acactgattc 
tgacctgaaa 
ggattttgtt 
ttgggggcct 
cttccactgg 
cttgcatccc 
gcaaggccac 
tatgggcgtc 
cattccatca 
agcctgcctt 
agtcaaaaac 
atttggggtg 
cactggtttc 
caatttgcca 
cttcctcacg 
tggccaggga 
cagactcgct 
ctgctagatt 
accatgcttg 
atttacttta 
cacattctgg 
gtggtgcgaa 
tcaccaattt 
tggtttatgg 
aaaaaaaaaa 
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LOCUS (LOC) : 
GenBank ACC. NO. (GBN) 
GenBank VERSION (VER) 
CAS REGISTRY NO. (RN) 
SEQUENCE LENGTH (SQL) 
MOLECULE TYPE (CI) : 
DIVISION CODE (CI) : 
DATE (DATE) : 
DEFINITION (DEF) : 



SOURCE : 
ORGANISM 



(ORGN) 



NUCLEIC ACID COUNT 
COMMENT : 

On Sep 28, 2000 
REFERENCE : 

AUTHOR (AU) : 



TITLE (TI) 



(NA) 



GENBANK. RTM. COPYRIGHT 2004 on STN 

AF169257 GenBank (R) 

AF169257 

AF169257.2 GI:10334989 

289465-69-6 

3637 

mRNA; linear 
Primates 
13 Jul 2001 

Homo sapiens potassium -dependent Na/Ca exchanger NCKX3 
(SLC24A3) mRNA, partial cds . 

***human*** 
Homo sapiens 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; 
Euteleostomi; Mammalia; Eutheria; Primates; Catarrhini; 
Hominidae ; Homo 

: 818 a 928 c 943 g 948 t 



JOURNAL (SO) : 
OTHER SOURCE 
REFERENCE : 

AUTHOR (AU) : 
TITLE (TI) : 
JOURNAL (SO) : 



REFERENCE: 

AUTHOR (AU) : 
TITLE (TI) : 
JOURNAL (SO) 



REFERENCE : 

AUTHOR (AU) : 
TITLE (TI) : 
JOURNAL (SO) 



(OS) 



this sequence version replaced gi: 10119909. 

1 (bases 1 to 3637) 

Kraev, A. ; Quednau,B.D. ; Leach, S. ; Li,X.F. ; Dong,H. ; 
Winkfein,R.; Perizzolo, M. ; Cai,X.; Yang,R.; 
Philipson, K. D . ; Lytton,J. 

Molecular cloning of a third member of the 
potassium-dependent ***sodium*** - ***calcium*** 

***exchanger*** gene family, NCKX3 
J. Biol. Chem., 276 (25), 23161-23172 ( ***2001*** ) 
CA 136:145918 

2 (bases 1 to 3637) 
Kraev,A.S. 

Direct Submission 

Submitted (15- JUL- 1999) Banting and Best Department of 
Medical Research, University of Toronto, 112 College 
Street, Toronto, ON M5G 1L6, Canada 

3 (bases 1 to 3637) 
Kraev, A. S . 

Direct Submission 

Submitted (28-SEP-2000) Banting and Best Department of 
Medical Research, University of Toronto, 112 College 
Street, Toronto, ON M5G 1L6, Canada 

4 (bases 1 to 3637) 
Kraev, A. S . 

Direct Submission 

Submitted (13 - JUL-2001) Banting and Best Department of 



Street, Toronto, ON M5G 1L6, Canada 



FEATURES (FEAT) : 

Feature Key Location 



Qualifier 



source 



1. .3637 



gene 



CDS 



<1. .3637 



<1. .1878 



/organism="Homo sapiens" 

/db-xref="taxon: 9606" 

/chromosome="2 0" 

/map="2 0pl3" 

/ c 1 one = " HFBDW4 5 » 

/ t issue -type= "brain" 

/clone- lib="Stratagene catalog 

#936206" 

/dev- stage= " fetus " 
/gene="SLC24A3 " 

/note=" solute carrier family 24 
(sodium/potassium/calcium 
exchanger) , member 3 ; same gene as 
in GenBank Accession Number 
AF288087" 
/gene="SLC24A3 " 
/function="ion transporter" 
/note=" similar to Mus musculus 
protein in GenBank Accession 
Number AF3 14821 and to Rattus 
norvegicus protein in GenBank 
Accession Number AY009158" 
/ codon- start=l 

/product= "potassium- dependent 

Na/Ca exchanger NCKX3" 

/protein- id="AAG12988 .2" 

/db-xref ="GI : 147173 96 " 

/ 1 rans lat ion= " RDLLLSQLCFLASVALLLWS 

LSSLREQKELDLMDLVGEDRKWMM 

ARKLMQVNDTLTSEDAGLRNSKNCTEPALHEFPN 

D I FTNEDRRQGAWLHVLCAI YMF 

YALAIVCDDFFVPSLEKICERLHLSEDVAGATFM 

AAGSSAPELFTSVIGVFITKGDVG 

VGTIVGSAVFNILCI IGVCGLFAGQWALSSWCL 

LRDS I YYTL S VI AL I VF I YDEKVS 

WWE S L VL VLM YL I Y I V I MK YNAC I HQ C F ERRTKG 

AGNMVNGLANNAE I DD S S NCD AT V 

VLLKKANFHRKASVIMVDELLSAYPHQLSFSEAG 

LRIMITSHFPPKTRLSMASRMLIN 

ERQRL INSRAYTNGES EVAI KI P I KHTVENGTGP 

S S APDRGVNGTRRDD WAEAGNET 

ENENEDNENDEEEEEDEDDDEGPYTPFDTPSGKL 

ETVKWAFTWPLS FVL YFTVPNCNK 

PRWE KWFMVTF AS S TLW I AAF S YMMVWMVT 1 1 G Y 

TLGIPDVIMGITFLAAGTSVPDCM 

ASL I VARQGMGDMAVSNS I GSNVFD I L IGLGLPW 

ALQTLAVDYGSYIRLNSRGLIYSV 

GLLLASVFVTVFGVHLNKWQLDKKLGCGCLLLYG 

VFLCFS IMTEFNVFTFVNLPMCGD H" 



SEQUENCE (SEQ) : 

1 agggaccttc 
61 ctgtcgagcc 
121 aagtggatga 
181 ggactccgga 
241 ttcacaaacg 
301 atgttctatg 
361 tgtgagcgcc 
421 tcagccccag 
481 gttggcacca 
541 ctctttgctg 
601 tacacgctgt 
661 gagtctttag 
721 tgcatacatc 
781 gccaacaatg 
841 aaagcaaatt 
901 ccacaccagc 
961 cccaagaccc 
1021 aacagcaggg 
1081 accgtggaga 



tgctgagcca 
tgcgagagca 
tggcgaggaa 
acagcaagaa 
aggatagaag 
cgctggccat 
tgcacctcag 
agctgttcac 
tcgtgggctc 
ggcaggttgt 
ctgtgatcgc 
tccttgtgct 
agtgctttga 
ctgaaattga 
tccaccgcaa 
tttccttctc 
ggctctccat 
cttataccaa 
atgggacagg 



gctctgcttc 
gaaggagctt 
gctgatgcag 
ctgcaccgaa 
acaaggtgcg 
tgtgtgtgat 
tgaagatgtg 
atcggtcata 
agcggtattc 
ggctctttcc 
gctcatcgtg 
gatgtatctt 
gaggaggaca 
tgacagcagc 
agcatcagtg 
tgaggctggc 
ggccagtcgc 
cggggaatct 
gcccagcagt 



ctggcctcgg 
gacctcatgg 
gtgaacgaca 
ccagccctgc 
gtggtcctcc 
gacttcttcg 
gctggggcca 
ggggtcttca 
aacatcctgt 
tcctggtgcc 
tttatttatg 
atctacattg 
aaaggtgccg 
aactgcgacg 
atcatggtag 
cttcgaatca 
atgttgatca 
gaggtggcca 
gccccagaca 



tggcgctgct 
acctcgtagg 
ctctgacttc 
atgaattccc 
atgtgctctg 
tcccttcctt 
cattcatggc 
tcaccaaagg 
gcatcattgg 
tgctgaggga 
atgaaaaagt 
tcatcatgaa 
ggaacatggt 
caactgtggt 
acgagctgct 
tgataaccag 
atgagagaca 
tcaaaatccc 
ggggcgtgaa 



gctctggtcg 
ggaagacaga 
cgaagatgcc 
caatgacatc 
tgccatatac 
ggaaaagatc 
agcgggaagt 
cgatgtggga 
tgtctgtggg 
ttctatttac 
ttcctggtgg 
atataacgct 
caacggattg 
gctacttaag 
gtcagcctac 
ccactttccc 
aagattgata 
aattaagcac 
tgggacacgg 



12 01 aatgatgagg aggaagagga ggacgaggat gatgatgaag gaccgtacac accattcgac 
1261 accccctcgg gtaaactgga aacagtgaaa tgggcgttca cctggccgct gagtttcgtc 
1321 ttatacttca ctgtacccaa ctgcaacaag ccgcgctggg agaaatggtt catggtgacg 

13 81 tttgcttcct ccacgctgtg gatcgcagcc ttctcctaca tgatggtgtg gatggtcaca 
1441 atcattggtt acaccctggg gattcctgac gtcatcatgg ggatcacctt cctggctgct 
1501 gggaccagcg tgcctgactg catggccagc ctcattgtgg ccagacaagg gatgggggac 
1561 atggctgtgt ccaactccat tgggagcaac gtgtttgaca tcctgattgg cctcggtctc 
1621 ccctgggctc tgcagaccct ggctgtggat tacggatcct acatccggct gaatagcagg 
1681 gggctgatct actccgtagg cttgctcctg gcctctgttt ttgtcacggt gttcggcgtc 
1741 cacctgaaca agtggcagct ggacaagaag ctgggctgtg ggtgcctcct cctgtatggt 
1801 gtgttcctgt gcttctccat catgactgag ttcaacgtgt tcacctttgt gaacctgccc 
18 61 atgtgcgggg accactgagc cgccgggtgc ccacagaggc tcagctcctt cttttctgtg 
1921 caatacgaga cccggccgca ccccgagtca cacaggcccc cggggccacg gcgttcgtct 
1981 ctcctgtgct gtcctcaggc ctccgctcct gttttggtgg cccaggctct cccctgcccc 
2041 atcctcgctc ccccacctcc ttgggtcatg cccacccacc ctttcctgcc tcctccgtgt 
2101 gaagacatcc aacatccacg tgacttttcc agctccattt ttaaacagtg actgagattc 
2161 tagaaaaact ggctgctaac tggcctgagc caggcaacac tgattccaat ccctcctcct 
2221 tttttaagtt atttgatgga agactcacct aatttgtgac ctgaaactgt tgaagaaata 
2281 gagaggaggg ggcccgttga ttacagagag catttgggat tttgtttggt ttggagatga 
2341 tgcctaggtt actgggtttg gggggattgt tttcttttgg gggccttccc cttttactcc 
24 01 ttttcttcca gagatcaaga gcttctcttg catcttcttc cactgggctc tggattaatc 
2461 aattacccaa aggctgcacc tgccgtgttg tctgggcttg catcccagat gtgttggagt 
2521 atgcatggat gtagtgcttt ttagaggagc cactgggcaa ggccaccaag aacaaatgca 
2581 tgacatttta tagccaagga cgcctcgcta aagtcttatg ggcgtcccct ggggttgggg 
2641 gggcacaagg ttttggagga agaagacaac ttccctcatt ccatcatcac catctctttc 
2 701 tcactaggtt ctttctagtt ttcaagcaat agttctagcc tgccttggac aagggggccc 
2 761 cagttaaaca aactacccat ccatgaggtg ccaggcagtc aaaaacagaa gcttccccga 
2821 cttgtgagtc cctgagatgt gctcttgttg tttggcattt ggggtgacag ggagtgaccc 
2881 agaggccacc actgcttttc atgcaggagt tacagacact ggtttcttgg aaaatggaga 

2 941 gaagcgcact ttgcacagac gtcgtcaatt aagtcccaat ttgccacttg gtattgagta 
3001 cactggaccc tgaccactgg ctcttgggca aacgtccttc ctcacggggc gcctccgcca 
3061 agccggccca gctgcacccc tcccttcctg gagggatggc cagggaagga gaaaacagag 
3121 aactgacacc tttgaaacca cagaatgtgt tacatgcaga ctcgctcaag ggcataagtt 
3181 attgtgaacg tttttgccaa tcactgctca acagccctgc tagattttgt atgatgctga 
3241 attattatgc agactaattc cacccagttg agacacacca tgcttgttca cttgtattta 
3301 ttgaaactgt ggattcttgc ccgtgctgtc ccttgtattt actttaagca ctgatcactt 
3361 atcattcatt cggtatggtt ttccctgtcc cttgtacaca ttctggtatg aatttgtaaa 
3421 aataacctgc tacaaattgg ttgaatgttt ctgtctgtgg tgcgaaccag cattaacgga 
34 81 tggggcacgt gcccaactga ggaacaggag aagaaatcac caatttgggc tctcagagct 

3 541 aagacacact tattgattct gttgcacatt ttgcactggt ttatggcgat tgttttcttg 
3601 gacggatagt gtaaaataaa cttctctgtt ctctatc 
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LOCUS (LOC) : AF177987 GenBank (R) 

GenBank ACC. NO. (GBN) : AF177987 



AF177987. 1 GI: 6708126 
253164-31-7 
2170 



GenBank VERSION (VER) 
CAS REGISTRY NO. (RN) 
SEQUENCE LENGTH (SQL) 

MOLECULE TYPE (CI) : mRNA; linear 

DIVISION CODE (CI) : Primates 
DATE (DATE) : 11 Feb 2000 

DEFINITION (DEF) : Homo sapiens cone sodium- calcium potassium exchanger 

splice variant (NCKX) mRNA, complete cds . 
SOURCE: ***human*** . 

ORGANISM (ORGN) : Homo sapiens 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; 
Euteleostomi ; Mammalia; Eutheria; Primates; Catarrhini; 
Hominidae; Homo 
NUCLEIC ACID COUNT (NA) : 550 a 539 c 506 g 575 t 
REFERENCE: 1 (bases 1 to 2170) 

AUTHOR (AU) : Prinsen, C . F . ; Szerencsei, R.T. ; Schnetkamp, P . P . 

TITLE (TI) : Molecular cloning and functional expression of the 

potassium -dependent ***sodium*** - ***calcium*** 
***exchanger*** from ***human*** and chicken 
retinal cone photoreceptors 
JOURNAL (SO): J. Neurosci . , 20 (4), 1424-1434 ( ***2000*** ) 

OTHER SOURCE (OS): CA 132:332359 
REFERENCE: 2 (bases 1 to 2170) 

AUTHOR (AU) : Prinsen, C . F . M . ; Schnetkamp, P. P.M. 

TITLE (TI) : Direct Submission 

JOURNAL (SO): Submitted (17-AUG-1999) Physiology and Biophysics, 

University of Calgary, 3330 Hospital Drive NW, Calgary, 
ab T2N4N1, Canada 



Feature Key Location 
source 1. .2170 



gene 
CDS 



1. .2170 
63 . .1997 



Qualifier 

/ organism^ " Homo sapiens " 
/ db - xr e f = " t axon : 9 6 0 6 " 
/tissue -type= 11 retina" 
/gene="NCKX" 
/gene="NCKX" 
/ codon-start=l 

/product= n cone sodium- calcium 
potassium exchanger splice 
variant" 

/protein-id= "AAF25811. 1" 

/db-xref="GI: 6708127" 

/translation="MDLQQSTTITSLEKWCLDES 

LSGCRRHYSVKKKLKLIRVLGLFM 

GLVAISTVSFSISAFSETDTQSTGEASWSGPRV 

AQGYHQRTLLDLNDKILDYTPQPP 

LSKEGESENSTDHAQGDYPKDIFSLEERRKGAII 

LHVIGMIYMFIALAIVCDEFFVPS 

LTVITEKLGISDDVAGATFMAAGGSAPELFTSLI 

GVFIAHSNVGIGTIVGSAVFNILF 

VIGMCALFSREILNLTWWPLFRDVSFYIVDLIML 

IIFFLDNVIMWWESLLLLTAYFCY 

WFMKFNVQVEKWVKQMINRNKWKVTAPEAQAK 

PSAARDKDEPTLPAKPRLQRGGSS 

ASLHNSLMRNS I FQLMIHTLDPLAEGRFREKAS I 

LHKIAKKKCHVDENERQNGAANHV 

EKIELPNSTSTDVEMTPSSDASEPVQNGNLSHNI 

EGAEAQTADEEEDQPLSLAWPSET 

RKQVTFLIVFPIVFPLWITLPDVRKPSSRKFFPI 

TFFGSITWIAVFSYLMVWWAHQVG 

ETIGISEEIMGLTILAAGTSIPDLITSVIVARKG 

LGDMAVS S S VGSN I FD I TVGLPLP 

WLLYTVIHRFQPVAVSSNGLFCAIVLLFIMLLFV 

ILSIALCKWRMNKILGFIMFGLYF 

VFLWSVLLEDRILTCPVSI 11 



SEQUENCE (SEQ) : 

1 tgaaagaacc atctggttga gtctaaagtt ggaagatcac catatccacc agaagaccca 
61 ggatggatct gcaacaaagc accaccatca cttccctaga gaaatggtgt ttggatgagt 
121 cactgtctgg ctgcagaaga cattatagtg tcaagaaaaa actgaagtta attcgagtct 
181 taggcctttt catgggtctg gtagccatta gcactgtctc attttcaatc agtgcctttt 
241 ctgagacaga tacacagagc acaggagagg ccagtgttgt aagtggccct agggtagcac 
3 01 agggttacca tcagagaact ctcttagatt taaatgacaa gattctggat tatactccac 
3 61 agccacctct ttctaaggaa ggcgagtctg agaatagtac agatcacgcc caaggagact 
421 acccgaaaga catcttttcc cttgaggaga gaagaaaagg tgcgatcatt ctgcatgtca 
481 ttggaatgat ctacatgttc atagccttag ccattgtctg tgatgagttc tttgttcctt 
541 ctttgactgt catcactgaa aaactgggca tctctgatga tgtggctgga gccaccttca 
601 tggctgcagg agggtcagcc ccagaacttt tcacatctct cataggggta tttatcgctc 
661 acagcaacgt tggcataggc acaattgtag gttcagcagt attcaacatc ctctttgtta 
721 ttggcatgtg tgctctgttt tctagagaaa tcttaaacct gacatggtgg ccgctctttc 
781 gagatgtgtc tttctacatt gttgacttga tcatgctgat catatttttc ctggataatg 
841 tcatcatgtg gtgggaaagc ttgcttctct taacagctta tttttgctat gtggttttca 
901 tgaaattcaa cgtccaagta gaaaaatggg tgaagcaaat gataaaccgc aataaggtcg 
961 tcaaggtgac agcaccagaa gcccaagcaa agccatctgc agccagggac aaggatgaac 
1021 cgactctacc ggctaagccg cgtctccagc gaggtggaag ctctgcctcc ctccacaaca 
1081 gtctcatgag gaatagcatc ttccaactca tgatacacac ccttgaccca ctcgccgaag 
1141 ggaggttcag agaaaaggct tcaattctcc acaagatcgc caagaagaaa tgtcatgtgg 
12 01 atgagaacga gcggcagaat ggggctgcca accacgtgga aaaaattgag cttccaaaca 

12 61 gcaccagcac agatgttgaa atgacaccat ccagtgatgc ttcagaacct gtacaaaatg 

13 21 gaaatctctc ccacaacatt gaaggtgcag aagcccagac cgctgatgag gaggaggacc 
13 81 agcctctcag ccttgcctgg ccttctgaaa cccgcaagca agtcacgttt ctgattgttt 
1441 tccccatagt gtttcctctc tggattacgt tacctgacgt tcgcaaacct tcatcgagga 
1501 agttttttcc catcacgttc tttggctcca ttacctggat tgcagtattc tcttacttga 
1561 tggtctggtg ggcgcaccag gttggagaga caattggcat cagtgaagag attatgggcc 
1621 tgaccatctt ggctgctggg acctccatcc ctgatcttat caccagtgtc atagtggccc 
1681 ggaaggggtt aggggacatg gctgtgtcca gctctgttgg aagcaacatt tttgacatca 
1741 ctgtagggct cccactgccc tggctcctgt acaccgtcat tcacagattc cagccagtgg 
1801 ctgtcagcag caatggcctt ttctgtgcca tcgtccttct cttcatcatg ctgctcttcg 
1861 tcatcctctc tatcgccctc tgcaagtggc gaatgaacaa aatcctgggc ttcatcatgt 
1921 ttggcctcta ctttgtgttc ctggtggtga gcgttctcct agaagacaga attcttacat 
1981 gccccgtctc catctagcag gaaaagccat atcttgcacc agcagcatga atggtccctc 
2041 cacactctgg gctctgggct ccttgacctc ttgagaagag gcagctggca cacagccctg 
2101 ggtgccaagt gtccctcctt ggtgaatttg aggagagatg gattcacact gggcccattc 
2161 acttcacagg 
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LOCUS (LOC) : 
GenBank ACC. NO. (GBN) 
GenBank VERSION (VER) 
CAS REGISTRY NO. (RN) 
SEQUENCE LENGTH (SQL) 
MOLECULE TYPE (CI) : 
DIVISION CODE (CI) : 
DATE (DATE) : 
DEFINITION (DEF) : 



SOURCE : 
ORGANISM (ORGN) : 



NUCLEIC ACID COUNT (NA) 
REFERENCE : 

AUTHOR (AU) : 

TITLE (TI) : 



JOURNAL (SO) : 
OTHER SOURCE (OS) 
REFERENCE : 

AUTHOR (AU) : 
TITLE (TI) : 
JOURNAL (SO) : 



AF177986 GenBank (R) 

AF177986 

AF177986.1 GI: 6708124 

253164-30-6 

2182 

mRNA; linear 
Other vertebrates 
11 Feb 2000 

Gallus gallus clone dt3111 cone potassium- dependent 

***sodium*** - ***calcium*** ***exchanger*** 
(NCKX) mRNA, complete cds . 
chicken. 
Gallus gallus 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; 
Euteleostomi; Archosauria; Aves; Neognathae; 
Galliformes; Phasianidae; Phasianinae; Gallus 
: 637 a 449 c 500 g 596 t 

1 (bases 1 to 2182) 

Prinsen, C. F. ; Szerencsei, R.T. ; Schnetkamp, P.P. 
Molecular cloning and functional expression of the 
potassium-dependent ***sodium*** - ***calcium*** 
***exchanger*** from ***human*** and chicken 
retinal cone photoreceptors 

J. Neurosci., 20 (4), 1424-1434 ( ***2000*** ) 
CA 132:332359 

2 (bases 1 to 2182) 

Prinsen, C. F.M. ; Schnetkamp, P. P.M. 
Direct Submission 

Submitted (17 -AUG- 1999) Physiology and Biophysics, 
University of Calgary, 3 33 0 Hospital Drive NW, Calgary, 
ab T2N4N1, Canada 



FEATURES (FEAT) 
Feature Key 



source 



Location 
1. .2182 



Qualifier 



gene 
CDS 



1. .2182 
135. .2039 



/organism= "Gallus gallus " 
/db-xref ="taxon: 9031" 
/clone="dt3111" 
/ 1 issue ~type= 11 retina" 
/gene="NCKX" 
/gene="NCKX" 
/codon-start=l 
/product = " cone pot as s ium- dependent 
sodium-calcium exchanger" 
/protein-id= "AAF25810 .1" 
/db-xref ="GI: 6708125" 
/ trans lation= "MALCKKTVGSVLEEWCLNEP 
L FGCKRHQNVRKKLRL I R I IGLLV 
SWAISTFSLSISAFFKMETHSTVLASSLESQKL 
VHGHQRTLLDFMEQNEGSTPDSPT 
SMKHEAEHDNATEEHSKGEYPEDLFSLEERRKGA 
VILHVIGMIYMFIALAIVCDEFFV 
PSLTVITEKLSISDDVAGATFMAAGGSAPELFTS 
LIGVFISHSNVGIGTIVGSAVFNI 
LFVIGMCALFSREILNLTWWPLFRDVSFYIVDLI 
LLIIFFLDNLIMWWESLTLLTAYF 
CYVTFMKFNVQVEEWVKKVLNRNKVEKATTGDAE 
GKSPTAGDKDDQTLTTKPRLQRGG 
S S AS LHNS LMRNS I FQLM I HTLD P LAEGKF KERA 
S ILHKI AKKKCQVEDSERQNGAAN 
HEKGAKVEVAVTPPSDSGPVQNGIAHNVDEENEE 
DEDQPLSLAWPDTPRKQLTYLLVL 
PIVFPLWVSLPDVRNPRSRKFFPITFFGSISWIA 
FFSYLMVWWAHQVGETIGISEEIM 
GLTILAAGTSIPDLITSVIVARKGLGDMAVSSSV 
GSNIFDITVGLPLPWLLYAVINNF 
SPVTVSSNGLFCAIVLLFIMLLFVILSIAFCKWR 
MNKFLGFLMFGLYFVFLIVSVLLE 
DKVIQCPVSI" 

SEQUENCE (SEQ) : 

1 cggagagaat acttcctatg aagaataaaa gtacttggtg gaagaaccct taaagcacct 
61 ttaccttcaa agctgaagaa aagtatgaag gaacaatcca tctaactccc tcagcatctc 



181 gtttgaacga 
241 tgataaggat 
301 ttagtgcctt 
3 61 aaaagctggt 
421 gcactccaga 
481 agcattccaa 
541 cggtgatact 
601 atgagttctt 
661 tggcaggggc 
721 taggagtgtt 
781 ttaatatcct 
841 cttggtggcc 
901 tcttttttct 
961 tttgctatgt 
1021 taaacaggaa 
1081 ctggcgacaa 
1141 ctgcatctct 
1201 ttgacccgct 
1261 aaaagaagtg 
1321 gtgcaaaagt 
1381 ttgctcataa 
1441 ggcctgacac 
1501 tgtgggtttc 
1561 tttttggctc 
1621 aggttggaga 
1681 gcacatccat 
1741 tggctgtatc 
1801 cgtggctcct 
1861 tgttctgtgc 
1921 tctgcaagtg 
1981 tcctgattgt 
2041 ggaaagtgct 
2101 atatatatat 
2161 aaaaacagaa 



accactgttt 
aatagggctt 
tttcaagatg 
gcacgggcac 
ttcacctacg 
gggagagtac 
ccatgtaatt 
cgttccttcc 
aaccttcatg 
tatatcccac 
gttcgtgatt 
actctttcga 
ggataactta 
gactttcatg 
caaggttgag 
ggatgaccaa 
ccacaacagt 
tgcagaagga 
ccaggtagaa 
ggaagttgca 
tgttgatgaa 
cccacggaag 
actcccggat 
aatcagttgg 
aaccattggt 
tcctgacctt 
cagttctgtc 
gtatgctgtg 
aatcgtcctc 
gaggatgaac 
cagcgtcctc 
gattcttgag 
atatcgaaat 
aaaaaaaaaa 



ggttgcaaac 
cttgtcagtg 
gaaacacata 
caaagaactc 
tctatgaaac 
ccagaggacc 
ggaatgattt 
ttgactgtca 
gctgctggtg 
agcaatgtcg 
ggaatgtgtg 
gatgtgtcct 
atcatgtggt 
aagttcaatg 
aaggctacaa 
acactgacga 
ctgatgagga 
aaattcaagg 
gacagtgaaa 
gtaacaccac 
gagaatgaag 
cagctcacct 
gtcagaaatc 
attgcattct 
attagtgaag 
attaccagtg 
ggaagcaaca 
attaacaact 
ctcttcatca 
aaattcctgg 
ctggaggata 
gaaaaaaaaa 
gaaatgaaat 
aa 



ggcaccagaa 
tagtggccat 
gcacggtgtt 
tgttggattt 
atgaagctga 
ttttctctct 
acatgttcat 
tcactgaaaa 
gctcagcccc 
gcattgggac 
ctttattttc 
tttacatcgt 
gggaaagctt 
ttcaagtaga 
caggagacgc 
ccaagccacg 
acagcatctt 
agagggcctc 
ggcagaatgg 
caagtgactc 
aggacgagga 
accttcttgt 
ctaggtcaag 
tttcttactt 
aaatcatggg 
ttattgtagc 
tatttgacat 
tctccccggt 
tgctgctctt 
gctttctcat 
aagtgatcca 
aagttataga 
ggtaaaaaaa 



tgttaggaaa 
tagtactttc 
ggccagcagc 
catggaacag 
acatgacaat 
tgaagaaaga 
agccttagcc 
gctgagcata 
agaacttttc 
aatagtggga 
tagagaaatc 
tgacttgatc 
aacactcctg 
agagtgggtg 
tgaaggaaag 
gctccagcgg 
ccagctcatg 
aattctgcat 
agctgctaat 
aggaccagtg 
ccagccgctc 
actgcccatt 
aaaatttttt 
gatggtctgg 
cttgactatt 
acgcaaaggt 
cacagtgggc 
gactgtcagc 
tgtcatcctc 
gtttgggctt 
gtgtcctgtc 
tgtttattta 
aaaaaggaaa 



aaactgagac 
tctctttcaa 
ctagaaagcc 
aatgaaggca 
gcaacagaag 
agaaagggtg 
atagtctgcg 
tctgatgatg 
acttctttaa 
tctgctgtgt 
ttgaatctta 
ttgctgatca 
acagcatact 
aaaaaagttt 
tcacctactg 
ggaggaagct 
attcacacac 
aagatcgcca 
catgagaaag 
cagaatggaa 
agcctggcct 
gttttccctt 
cctatcacat 
tgggcacatc 
ttagctgctg 
ctgggggaca 
cttcctctcc 
agcaatggtc 
tccatcgctt 
tatttcgtgt 
tccatctagt 
ttcagtatat 
aaaaaagaaa 
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LOCUS (LOC) : 
GenBank ACC. NO. (GBN) 
GenBank VERSION (VER) 
CAS REGISTRY NO. (RN) 
SEQUENCE LENGTH (SQL) 
MOLECULE TYPE (CI) : 
DIVISION CODE (CI) : 
DATE (DATE) : 
DEFINITION (DEF) : 



SOURCE * 
ORGANISM (ORGN) : 



NUCLEIC ACID COUNT (NA) 
REFERENCE : 

AUTHOR (AU) : 

TITLE (TI) : 



JOURNAL (SO) : 
OTHER SOURCE (OS) 
REFERENCE : 

AUTHOR (AU) : 
TITLE (TI) : 
JOURNAL (SO) : 



GENBANK. RTM. COPYRIGHT 2004 on STN 

AF177985 GenBank (R) 

AF177985 

AF177985 . 1 GI: 6708122 

253164-29-3 

2120 

mRNA; linear 
Other vertebrates 
11 Feb 2000 

Gallus gallus clone dt53 cone potassium-dependent 

***sodium*** - ***calcium*** ***exchanger*** 
(NCKX) mRNA, complete cds. 
chicken. 
Gallus gallus 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; 
Euteleostomi; Archosauria; Aves; Neognathae; 
Galliformes; Phasianidae; Phasianinae; Gallus 
: 605 a 438 c 489 g 588 t 

1 (bases 1 to 2120) 

Prinsen, C.F. ; Szerencsei, R.T. ; Schnetkamp, P.P. 
Molecular cloning and functional expression of the 
potassium-dependent ***sodium*** - ***calcium*** 
***exchanger*** from ***human*** and chicken 
retinal cone photoreceptors 

J. Neurosci., 20 (4), 1424-1434 ( ***2000*** ) 
CA 132:332359 

2 (bases 1 to 2120) 

Prinsen, C.F.M. ; Schnetkamp, P. P.M. 
Direct Submission 

Submitted (17 -AUG- 19 99) Physiology and Biophysics, 
University of Calgary, 3 33 0 Hospital Drive NW, Calgary, 
ab T2N4N1, Canada 



FEATURES (FEAT) : 
Feature Key 



Location 
2120 



Qualifier 



source 



/organism=" Gallus gallus" 
/db-xref =" taxon: 9031" 
/clone= n dt53" 



gene 1. .2120 /gene="NCKX" 

CDS 39 . . 1994 /gene="NCKX" 

/codon-start=l 

/product="cone potassium- dependent 

sodium- calcium exchanger" 

/protein- id= "AAF2 5 8 0 9 . 1 " 

/db-xref =»GI : 6708123 " 

/ 1 rans lat ion= " MALCKKTVGSVLEEWCLNEP 

LFGCKRHQNVRKKLRL I R I I GLLV 

SWAISTFSLSISAFFKMETHSTVLASSLESQKL 

VHGHQRTLLDFMEQNEGSTPDSPT 

SMKHEAEHDNATEEHSKGEYPEDLFSLEERRKGA 

VILHVIGMIYMFIALAIVCDEFFV 

PSLTVITEKLSISDDVAGATFMAAGGSAPELFTS 

LIGVFISHSNVGIGTIVGSAVFNI 

LFV I GMCALFSRE I LNLTWWPLFRDVS FY IVDL I 

LLIIFFLDNLIMWWESLTLLTAYF 

CYVTFMKFNVQVEEWVKKVLNRNKVEKATTGDAE 

GKS PTAGDKDDQTLTTKPRLQRGG 

S S AS LHNS LMRN S I FQLM I HTLD PLAE ELGS YGN 

LKYYDTMTEEGKFKERAS ILHKI A 

KKKCQVEDSERQNGAANHEKGAKVEVAVTPPSDS 

GPVQNGIAHNVDEENEEDEDQPLS 

LAWPDTPRKQLTYLLVLPIVFPLWVSLPDVRNPR 

SRKFFPITFFGSISWIAFFSYLMV 

WWAHQVGETIGISEEIMGLTILAAGTSIPDLITS 

VI VARKGLGDMAVSSSVGSNI FD I 

TVGLPLPWLLYAVINNFSPVTVSSNGLFCAIVLL 

FIMLLFVILSIAFCKWRMNKFLGF 

LMFGLYFVFLIVSVLLEDKVIQCPVSI " 

SEQUENCE (SEQ) : 

1 cggatctaac tccctcagca tctcacacag gactcacaat ggctctttgc aaaaaaactg 
61 ttggtagtgt cttggaagag tggtgtttga acgaaccact gtttggttgc aaacggcacc 
121 agaatgttag gaaaaaactg agactgataa ggataatagg gcttcttgtc agtgtagtgg 
181 ccattagtac tttctctctt tcaattagtg cctttttcaa gatggaaaca catagcacgg 
241 tgttggccag cagcctagaa agccaaaagc tggtgcacgg gcaccaaaga actctgttgg 
3 01 atttcatgga acagaatgaa ggcagcactc cagattcacc tacgtctatg aaacatgaag 
3 61 ctgaacatga caatgcaaca gaagagcatt ccaagggaga gtacccagag gaccttttct 
421 ctcttgaaga aagaagaaag ggtgcggtga tactccatgt aattggaatg atttacatgt 
481 tcatagcctt agccatagtc tgcgatgagt tcttcgttcc ttccttgact gtcatcactg 
541 aaaagctgag catatctgat gatgtggcag gggcaacctt catggctgct ggtggctcag 
601 ccccagaact tttcacttct ttaataggag tgtttatatc ccacagcaat gtcggcattg 
661 ggacaatagt gggatctgct gtgtttaata tcctgttcgt gattggaatg tgtgctttat 
721 tttctagaga aatcttgaat cttacttggt ggccactctt tcgagatgtg tccttttaca 
781 tcgttgactt gatcttgctg atcatctttt ttctggataa cttaatcatg tggtgggaaa 
841 gcttaacact cctgacagca tacttttgct atgtgacttt catgaagttc aatgttcaag 
901 tagaagagtg ggtgaaaaaa gttttaaaca ggaacaaggt tgagaaggct acaacaggag 
961 acgctgaagg aaagtcacct actgctggcg acaaggatga ccaaacactg acgaccaagc 
1021 cacggctcca gcggggagga agctctgcat ctctccacaa cagtctgatg aggaacagca 
1081 tcttccagct catgattcac acacttgacc cgcttgcaga agagcttgga tcatatggaa 
1141 acctaaaata ttatgacaca atgactgaag aaggaaaatt caaggagagg gcctcaattc 
1201 tgcataagat cgccaaaaag aagtgccagg tagaagacag tgaaaggcag aatggagctg 
1261 ctaatcatga gaaaggtgca aaagtggaag ttgcagtaac accaccaagt gattcaggac 
1321 cagtgcagaa tggaattgct cataatgttg atgaagagaa tgaagaggac gaggaccagc 
13 81 cgctcagcct ggcctggcct gacaccccac ggaagcagct cacctacctt cttgtactgc 
1441 ccattgtttt ccctttgtgg gtttccctcc cagatgtcag aaatcctagg tcaagaaaat 
1501 tttttcctat cacatttttt ggctcaatca gttggattgc attcttttct tacttgatgg 
1561 tctggtgggc acatcaggtt ggagaaacca ttggtattag tgaagaaatc atgggcttga 
1621 ctattttagc tgctggcaca tccattcctg accttattac cagtgttatt gtagcacgca 
1681 aaggtctggg ggacatggct gtatccagtt ctgtcggaag caacatattt gacatcacag 
1741 tgggccttcc tctcccgtgg ctcctgtatg ctgtgattaa caacttctcc ccggtgactg 
1801 tcagcagcaa tggtctgttc tgtgcaatcg tcctcctctt catcatgctg ctctttgtca 
1861 tcctctccat cgctttctgc aagtggagga tgaacaaatt cctgggcttt ctcatgtttg 
1921 ggctttattt cgtgttcctg attgtcagcg tcctcctgga ggataaagtg atccagtgtc 
1981 ctgtctccat ctagtggaaa gtgctgattc ttgaggaaaa aaaaaaaaag ttatagatgt 
2 041 ttatttattc agtatatata tatatatata tcgaaatgaa atgaaatggt aaaaaaaaaa 
2101 aaggaaaaaa aaaaaaaaaa 
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LOCUS (LOC) : 
GenBank ACC. NO. (GBN) 
GenBank VERSION (VER) : 
CAS REGISTRY NO. (RN) : 



AF177984 GenBank (R) 

AF177984 

AF177984.1 GI:6708120 
253164-28-2 



MOLECULE TYPE (CI) 
DIVISION CODE (CI) 
DATE (DATE) : 
DEFINITION (DEF) : 



SOURCE : 
ORGANISM (ORGN) : 



NUCLEIC ACID COUNT (NA) 
REFERENCE : 

AUTHOR (AU) : 

TITLE (TI) : 



JOURNAL (SO) : 
OTHER SOURCE (OS) : 
REFERENCE: 

AUTHOR (AU) : 
TITLE (TI) : 
JOURNAL (SO) : 



mRNA; linear 
Other vertebrates 
9 Feb 2000 

Gallus gallus clone rp31 potassium-dependent 

***sodium*** - ***calcium*** ***exchanger*** 
NCKX1 (NCKX) mRNA, complete cds . 
chicken. 
Gallus gallus 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; 
Euteleostomi; Archosauria; Aves; Neognathae; 
Galliformes; Phasianidae; Phasianinae; Gallus 
; 635 a 517 c 506 g 601 t 

1 (bases 1 to 2259) 

Prinsen, C . F. ; Szerencsei, R. T. ; Schnetkamp, P.P. 
Molecular cloning and functional expression of the 
potassium-dependent ***sodiurn*** - ***calcium*** 
***exchanger*** from ***human*** and chicken 
retinal cone photoreceptors 

J. Neurosci., 20 (4), 1424-1434 ( ***2000*** ) 
CA 132:332359 

2 (bases 1 to 2259) 

Prinsen, C.F.M. ; Schnetkamp, P . P . M. 
Direct Submission 

Submitted (17-AUG-1999) Physiology and Biophysics, 
University of Calgary, 3330 Hospital Drive NW, Calgary, 
ab T2N4N1, Canada 



FEATURES (FEAT) 
Feature Key 



Location 
1. .2259 



Qualifier 



source 



gene 
CDS 



1. .2259 
66. .2057 



/organism= "Gallus gallus" 

/db-xref="taxon: 9031" 

/clone=" rp31" 

/ tissue- type=" retina rod 

photoreceptors " 

/gene="NCKX" 

/gene="NCKX" 

/codon-start=l 

/product = " pot as s ium- dependent 

sodium- calcium exchanger NCKX1" 

/protein-id= "AAF25808 . 1" 

/db-xref="GI: 6708121" 

/trans lat ion= " MHLPRRRRLQRNRI FFFLAV 

VSLLSVYQLQFS PSAI PALLTAHQ 

HEDPVKVTSREPFRNKTSKTGNVTAAPKIRHCVY 

I D PE PTVP I TAS EDTTQRENVNES 

YPDEKPVYESKGEYPQDLFSVEERRQGWWLHIF 

GMMYVFVALAIVCDEYFVPALGVI 

TEKLQISEDVAGATFMAAGGSAPELFTSLIGVFI 

SHSNVGIGTIVGSAVFNILFVIGT 

CALFSREILHLTWWPLFRDISFYIVDLLMLILFF 

LDS VI DWWE S LLLLTAYAT YVFTM 

KHNVS LEQ WVKEEL S KKLNAVQ AAS AEHMRKKS S 

VAVAEDGTKPADGKKLQPTTALQR 

GTSSASLHNSQMRSTIFQLMIHTLDPLAGAKFKD 

RVDILSNIAKVKADSLTGQGTKPE 

AEEEKQASQNTVQVTPASDSEPSKDKQKEDTPQD 

GQPPSDSDNSEDSSSDSEDDSDDD 

STDDEENDEPLSLEWPETRKKQAIYLFLFPIVFP 

LWSTIPDVRNPDSKKFFVITFFGS 

IIWIAAFSYLMVWWAHQVGETIGISEEIMGLTIL 

AAGTS I PDLITS VI VARKGLGDMA 

VSSSVGSNIFDITVGLPVPWFLYSVFNGFSPVAV 

S SNGLFCAI VLLFLMLLFVI I S I A 

LCKWKMNKI LGVTMFALYFVFL I I S VMLEDRI I S 

CPVSV" 



SEQUENCE (SEQ) : 

i cgggctgatc 

61 aggaaatgca 
121 ctgtagtgtc 
181 ttctcactgc 
241 acaagacttc 
301 ttgatcctga 
361 tcaatgaaag 



aagagaagtc 
tttaccacgg 
gctcctctct 
acaccaacat 
caaaacaggc 
gccaactgtg 
ctacccagat 



ttcagtggct 
agaagacggc 
gtctatcagc 
gaggaccctg 
aatgtcacag 
cccatcactg 
gaaaagccag 



tctggacacg 
tacaacggaa 
tccaattcag 
tgaaagtgac 
cagcacccaa 
catcagagga 
tgtatgaatc 



gatttgattt 
cagaatcttt 
cccctctgcc 
ctccagggag 
aataaggcac 
tacaacacag 
caaaggagaa 



ttgaaccttt 
ttcttccttg 
attccagcac 
cctttccgca 
tgtgtgtata 
cgagaaaatg 
tatccccagg 



481 tgtatgtatt 

541 tgatcacaga 

601 gtggatccgc 

661 tgggcatcgg 

721 gtgccctctt 

781 cattctacat 

841 ggtgggaaag 

901 atgtgtctct 

961 cagcatcagc 

1021 agccagcaga 

1081 cctccctgca 

1141 accccctggc 

12 01 tcaaggctga 
1261 catcacaaaa 
1321 agaaggaaga 

13 81 gcagctctga 
1441 aaccattatc 
1501 ttcccatcgt 
1561 aattctttgt 
1621 tggtgtggtg 
1681 taaccatact 
1741 ggaaaggctt 
1801 ctgttggttt 
18 6.1 cagtcagtag 
1921 ttatcatctc 
1981 tcgctctcta 
2041 gcccagtatc 
2101 caaaagcatt 
2161 cttcctgagg 
2221 tgcttctact 



tgtggccttg 
gaagttgcag 
accagaactc 
taccattgtg 
ctcaagggag 
tgtagactta 
cctcctttta 
agaacaatgg 
agagcatatg 
tgggaagaag 
caactctcaa 
aggagcaaaa 
ctctctgact 
caccgtccag 
cacaccacaa 
cagcgaggat 
tcttgaatgg 
cttccctctg 
catcacattt 
ggctcatcag 
ggcagcagga 
aggtgacatg 
gccagttcct 
taatggtttg 
aattgcttta 
ctttgtgttt 
tgtgtgacat 
tcaaggtagc 
ttaaagtatc 
gttgctgttt 



gccatagtgt 
atctctgaag 
ttcacctccc 
ggctcagcag 
atactacacc 
ctgatgctca 
ctgactgcct 
gtgaaggagg 
cgaaagaaaa 
ctgcagccaa 
atgcgcagca 
tttaaagaca 
gggcaaggaa 
gtaactcctg 
gatgggcagc 
gacagtgatg 
ccagaaacga 
tggagcacta 
ttcggatcca 
gttggtgaaa 
acatcgatcc 
gctgtctcca 
tggtttcttt 
ttttgtgcaa 
tgtaaatgga 
ttgatcatca 
ctgggtgctc 
tgttgttctg 
tttaacatac 
ttccttagga 



gtgatgagta 
atgtggcagg 
tcataggtgt 
tgtttaatat 
tgacatggtg 
tcctgttttt 
atgccacata 
agctgagcaa 
gcagtgtggc 
caacagcctt 
ccatcttcca 

gggttgatat 

caaaaccaga 
ccagcgactc 
ccccttcaga 
atgacagcac 
ggaaaaaaca 
tacctgatgt 
tcatctggat 
caattgggat 
ctgaccttat 
gttctgtagg 
attcagtctt 
ttgttctgct 
aaatgaacaa 
gtgtgatgtt 
caatgtgtgt 
atcaatcaaa 
tttaaaaaaa 
aaagaaaaa 



ttttgttcct 
agccaccttc 
cttcatctca 
cctctttgtc 
gcctttattt 
cctagacagc 
tgtgttcact 
gaagctaaat 
agttgcggag 
acagcgagga 
actcatgatc 
cctgagcaat 
agcagaagag 
tgaacccagc 
cagtgataac 
tgatgatgaa 
agcaatttac 
cagaaaccca 
tgcagcgttc 
atcagaggaa 
caccagtgtc 
cagcaatatc 
caatggattc 
tttcctcatg 
aattctaggc 
agaagacaga 
gaaggtgtac 
gcaacccgag 
ataatctcaa 



gctttgggag 
atggcagcag 
cacagcaatg 
attggcacct 
agagacatct 
gtcattgatt 
atgaaacaca 
gctgtgcagg 
gatggaacaa 
accagctcag 
cacacgttgg 
attgccaagg 
gagaagcagg 
aaagacaaac 
tcagaagaca 
gaaaacgatg 
ctcttcctct 
gattcaaaaa 
tcttacctca 
attatggggt 
attgttgcac 
ttcgatatca 
agtcctgttg 
cttttatttg 
gtcacgatgt 
ataatatcct 
ctctaaaaat 
ttatatccaa 
atggtttgtc 
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LOCUS (LOC) : 
GenBank ACC. NO. (GBN) 
GenBank VERSION (VER) 
CAS REGISTRY NO. (RN) 
SEQUENCE LENGTH (SQL) 
MOLECULE TYPE (CI) : 
DIVISION CODE (CI) : 
DATE (DATE) : 
DEFINITION (DEF) : 

SOURCE * 
ORGANISM (ORGN) : 



NUCLEIC ACID COUNT (NA) 
REFERENCE : 

AUTHOR (AU) : 

TITLE (TI) : 



JOURNAL (SO) : 
OTHER SOURCE (OS) 
REFERENCE : 

AUTHOR (AU) : 
TITLE (TI) : 
JOURNAL (SO) : 



AF097366 GenBank (R) 

AF097366 

AF097366 . 1 GI: 66503 78 

252170-99-3 

2221 

mRNA; linear 
Primates 
11 Feb 2000 

Homo sapiens cone sodium- calcium potassium exchanger 
(NCKX2 ) mRNA, complete cds . 

***human*** 
Homo sapiens 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; 
Euteleostomi; Mammalia; Eutheria; Primates; Catarrhini; 
Hominidae ; Homo 

: 574 a 545 C 515 g 587 t 

1 (bases 1 to 2221) 

Prinsen,C.F. ; Szerencsei,R.T. ; Schnetkamp, P . P . 
Molecular cloning and functional expression of the 
potassium-dependent ***sodium*** - ***calcium*** 
***exchanger*** from ***human*** and chicken 
retinal cone photoreceptors 

J. Neurosci., 20 (4), 1424-1434 ( ***2000*** ) 
CA 132:332359 

2 (bases 1 to 2221) 

Prinsen, C.F.M. ; Szerencsei , R. T . ; Schnetkamp, P . P .M. 
Direct Submission 

Submitted (05 -OCT- 1998) Physiology and Biophysics, 
University of Calgary, 3330 Hospital Drive, NW, 
Calgary, AB T2N 4N1, Canada 



FEATURES (FEAT) : 
Feature Key 



source 



gene 
CDS 



Location 
.2221 



Qualifier 



1. .2221 
63 . .2048 



/organism="Homo sapiens" 

/db-xref ="taxon: 9606" 

/chromosome= " 9 " 

/map="9pl3-p22" 

/ tissue ~type=" retina" 

/gene="NCKX2" 

/gene="NCKX2 " 

/note="NCKX family member; 



brain and retina" 
/codon- start =1 

/product="cone sodium- calcium 

potassium exchanger" 

/protein- id="AAF2 18 10 .1" 

/db~xref ="GI : 6650379 " 

/translation^ "MDLQQSTTITSLEKWCLDES 

LSGCRRHYSVKKKLKLIRVLGLFM 

GLVAI STVS FS I S AFS ETDTQS TGEAS WSGPRV 

AQGYHQRTLLDLNDKILDYTPQPP 

LS KEGES ENSTDHAQGD YPKD I FS LEERRKGAI I 

LHVIGMIYMFIALAIVCDEFFVPS 

LTVITEKLGISDDVAGATFMAAGGSAPELFTSLI 

GVFIAHSNVGIGTIVGSAVFNILF 

V I GMCAL F S RE I LNLT WW P L FRD VS FY I VDL I ML 

I I FFLDNVIMWWESLLLLTAYFCY 

WFMKFNVQVEKWVKQMINRNKWKVTAPEAQAK 

PSAARDKDEPTLPAKPRLQRGGSS 

ASLHNSLMRNSIFQLMIHTLDPLAEELGSYGKLK 

YYDTMTEEGRFREKASILHKIAKK 

KCHVDENERQNGAANHVEKIELPNSTSTDVEMTP 

S S DAS E P VQNGNL S HN I EGAE AQT 

ADEEEDQPLSLAWPSETRKQVTFLIVFPIVFPLW 

I TLPDVRKPS SRKFFP I TFFGS I T 

WIAVFSYLMVWWAHQVGETIGISEEIMGLTILAA 

GTSIPDLITSVIVARKGLGDMAVS 

S S VGSN I FD I TVGLPLPWLL YTVI HRFQP VAVS S 

NGLFCAIVLLFIMLLFVILSIALC 

KWRMNKILGFIMFGLYFVFLWSVLLEDRILTCP 

VSI" 



SEQUENCE (SEQ) : 

1 tgaaagaacc atctggttga gtctaaagtt ggaagatcac catatccacc agaagaccca 

61 ggatggatct gcaacaaagc accaccatca cttccctaga gaaatggtgt ttggatgagt 

121 cactgtctgg ctgcagaaga cattatagtg tcaagaaaaa actgaagtta attcgagtct 

181 taggcctttt catgggtctg gtagccatta gcactgtctc attttcaatc agtgcctttt 

241 ctgagacaga tacacagagc acaggagagg ccagtgttgt aagtggccct agggtagcac 

3 01 agggttacca tcagagaact ctcttagatt taaatgacaa gattctggat tatactccac 

3 61 agccacctct ttctaaggaa ggcgagtctg agaatagtac agatcacgcc caaggagact 
421 acccgaaaga catcttttcc cttgaggaga gaagaaaagg tgcgatcatt ctgcatgtca 

4 81 ttggaatgat ctacatgttc atagccttag ccattgtctg tgatgagttc tttgttcctt 
541 ctttgactgt catcactgaa aaactgggca tctctgatga tgtggctgga gccaccttca 
601 tggctgcagg agggtcagcc ccagaacttt tcacatctct cataggggta tttatcgctc 
661 acagcaacgt tggcataggc acaattgtag gttcagcagt attcaacatc ctctttgtta 
721 ttggcatgtg tgctctgttt tctagagaaa tcttaaacct gacatggtgg ccgctctttc 
781 gagatgtgtc tttctacatt gttgacttga tcatgctgat catatttttc ctggataatg 
841 tcatcatgtg gtgggaaagc ttgcttctct taacagctta tttttgctat gtggttttca 
901 tgaaattcaa cgtccaagta gaaaaatggg tgaagcaaat gataaaccgc aataaggtcg 
961 tcaaggtgac agcaccagaa gcccaagcaa agccatctgc agccagggac aaggatgaac 

1021 cgactctacc ggctaagccg cgtctccagc gaggtggaag ctctgcctcc ctccacaaca 

1081 gtctcatgag gaatagcatc ttccaactca tgatacacac ccttgaccca ctcgccgaag 

1141 aacttggatc atatggaaaa ctaaaatatt atgacacaat gactgaagaa gggaggttca 

1201 gagaaaaggc ttcaattctc cacaagatcg ccaagaagaa atgtcatgtg gatgagaacg 

12 61 agcggcagaa tggggctgcc aaccacgtgg aaaaaattga gcttccaaac agcaccagca 

13 21 cagatgttga aatgacacca tccagtgatg cttcagaacc tgtacaaaat ggaaatctct 
13 81 cccacaacat tgaaggtgca gaagcccaga ccgctgatga ggaggaggac cagcctctca 
1441 gccttgcctg gccttctgaa acccgcaagc aagtcacgtt tctgattgtt ttccccatag 
1501 tgtttcctct ctggattacg ttacctgacg ttcgcaaacc ttcatcgagg aagttttttc 
1561 ccatcacgtt ctttggctcc attacctgga ttgcagtatt ctcttacttg atggtctggt 
1621 gggcgcacca ggttggagag acaattggca tcagtgaaga gattatgggc ctgaccatct 
1681 tggctgctgg gacctccatc cctgatctta tcaccagtgt catagtggcc cggaaggggt 
1741 taggggacat ggctgtgtcc agctctgttg gaagcaacat ttttgacatc actgtagggc 
1801 tcccactgcc ctggctcctg tacaccgtca ttcacagatt ccagccagtg gctgtcagca 
1861 gcaatggcct tttctgtgcc atcgtccttc tcttcatcat gctgctcttc gtcatcctct 
1921 ctatcgccct ctgcaagtgg cgaatgaaca aaatcctggg cttcatcatg tttggcctct 
1981 actttgtgtt cctggtggtg agcgttctcc tagaagacag aattcttaca tgccccgtct 
2041 ccatctagca ggaaaagcca tatcttgcac cagcagcatg aatggtccct ccacactctg 
2101 ggctctgggc tccttgacct cttgagaaga ggcagctggc acacagccct gggtgccaag 
2161 tgtccctcct tggtgaattt gaggagagat ggattcacac tgggcccatt cacttcacag 
2221 g 
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LOCUS (LOC) : AF108389 
GenBank ACC. NO. (GBN) : AF108389 



GenBank (R) 



CAS REGISTRY NO. (RN) 
SEQUENCE LENGTH (SQL) 
MOLECULE TYPE (CI) : 
DIVISION CODE (CI) : 
DATE (DATE) : 
DEFINITION (DEF) : 



SOURCE : 
ORGANISM (ORGN) 



NUCLEIC ACID COUNT (NA) 
REFERENCE : 

AUTHOR (AU) : 

TITLE (TI) : 

JOURNAL (SO) : 
OTHER SOURCE (OS) : 
REFERENCE : 

AUTHOR (AU) : 
TITLE (TI) : 
JOURNAL (SO) : 



***sodium*** / ***calcium*** 

isoform NaCa3 (NCX1) mRNA, complete 



392106-41-1 
2814 

mRNA; linear 
Primates 
13 Mar 2001 
Homo sapiens 

* * * exchanger* * * 
cds . 

***human*** 
Homo sapiens 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; 
Euteleostomi; Mammalia; Eutheria; Primates; Catarrhini; 
Hominidae ; Homo 

: 754 a 579 c 718 g 763 t 

1 (bases 1 to 2814) 

Van Eylen,F.; Bollen,A. ; Herchuelz,A. 

NCX1 Na/Ca exchanger splice variants in pancreatic 

islet cells 

J. Endocrinol., 168 (3), 517-526 ( ***2001*** ) 
CA 134:351070 

2 (bases 1 to 2814) 

Van Eylen,F.; Bollen,A. ; Herchuelz,A. 
Direct Submission 

Submitted (23-NOV-1998) Pharmacodynamic , Brussels Free 
University, Route de Lennik 808, CP. 617, Brussels 
1070, Belgium 



FEATURES (FEAT) 
Feature Key 



Location 



Qualifier 



source 

gene 
CDS 



1. .2814 

1. .2814 
1. .2814 



/organism="Homo sapiens" 

/db-xref ="taxon: 9606" 

/gene="NCXl" 

/gene="NCXl" 

/note=" isoform NCX1.3" 

/ codon-start=l 

/product= " sodium/ calcium exchanger 

isoform NaCa3 " 

/protein-id= "AAF08988 . 1" 

/db-xref = "GI : 6453729" 

/translation= "MYNMRRLSLSPTFSMGFHLL 

VTVS LLFS HVDHV I AETEMEGEGN 

ETGECTGSYYCKKGVILPIWEPQDPSFGDKIARA 

TVYFVAMVYMFLGVS I I ADRFMSS 

I EVI TSQEKE I T I KKPNGETTKTTVR I WNETVSN 

LTLMALGS SAPE I LLSVI EVCGHN 

FTAGDLGPSTIVGSAAFNMFI I IALCVYWPDGE 

TRKI KHLRVFFVTAAWS I FAYTWL 

YI ILSVI S PGWEVWEGLLTFFFFPI CWFAWVA 

DRRLLF YKYVYKRYRAGKQRGM I I 

EHEGDRPS S KTE I EMDGKWNSHVENFLDGALVL 

EVDERDQDDEEARREMARILKELK 

QKHPDKEIEQLIELANYQVLSQQQKSRAFYRIQA 

TRLMTGAGN I LKRHAADQARKAVS 

MHEVNTEVTENDPVSKIFFEQGTYQCLENCGTVA 

LTI IRRGGDLTNTVFVDFRTEDGT 

ANAGSD YE FTEGT WFKPGDTQKE I RVG I IDDD I 

FEEDENFLVHLSNVKVSSEASEDG 

I LEANHVS TLACLGSPSTATVT I FDDDHAGI FTF 

EE P VTH VS E S I G I ME VKVLRT S GA 

RGNV I VP YKT I EGTARGGGED FEDTCGELEFQND 

EIVKIITIRIFDREEYEKECSFSL 

VLEE PKW I RRGMKGGFT I TDE YDDKQPLTS KEEE 

ERRIAEMGRPILGEHTKLEVI IEE 

SYEFKSTVDKLIKKTNLALWGTNSWREQFIEAI 

TVSAGEDDDDDECGEEKLPS CFDY 

VMHFLTVFWKVLFAFVP PTE YWNGWAC F I VS I LM 

I GLLTAF I GDLASHFGCT I GLKDS 

VTAWFVALGTS VPDTFASKVAATQDQYADAS IG 

NVTGSNAVNVFLGIGVAWSIAAIY 

HAANGEQFKVS PGTLAFS VTLFT I FAF INVGVLL 

YRRRPE IGGELGGPRTAKLLTS CL 

FVLLWLLYI FFSSLEAYCHIKGF " 



SEQUENCE (SEQ) : 



61 gttactgtga gtctcttatt ttcccatgtg gaccatgtaa ttgctgagac agaaatggaa 
121 ggagaaggaa atgaaactgg tgaatgtact ggatcatatt actgtaagaa aggggtgatt 
181 ttgcccattt gggaacccca agacccttct tttggggaca aaattgctag agctactgtg 
241 tattttgtgg ccatggtcta catgtttctt ggagtctcta tcatagctga tcggttcatg 
3 01 tcctctatag aagtcatcac atctcaagaa aaagaaataa ccataaagaa acccaatgga 
3 61 gagaccacca agacaactgt gaggatctgg aatgaaacag tttctaacct gaccttgatg 
421 gccctgggat cttctgctcc tgagattctc ctttcagtaa ttgaagtgtg tggccataac 
481 ttcactgcag gagacctcgg tcctagcacc atcgtgggaa gtgctgcatt caatatgttc 
541 atcattattg cactctgtgt ttatgtggtg cctgacggag agacaaggaa gattaagcat 
601 ttgcgtgtct tctttgtgac agcagcctgg agcatctttg cctacacctg gctttacatt 
661 attttgtctg tcatatctcc tggtgttgtg gaggtctggg aaggtttgct tactttcttc 
721 ttctttccca tctgtgttgt gttcgcttgg gtagcggata ggagacttct gttttacaag 
781 tatgtctaca agaggtatcg agctggcaag cagaggggga tgattattga acatgaagga 
841 gacaggccat cttctaagac tgaaattgaa atggacggga aagtggtcaa ttctcatgtt 
901 gaaaatttct tagatggtgc tctggttctg gaggtggatg agagggacca agatgatgaa 
961 gaagctaggc gagaaatggc taggattctg aaggaactta agcagaagca tccagataaa 
1021 gaaatagagc aattaataga attagctaac taccaagtcc taagtcagca gcaaaaaagt 
1081 agagcatttt atcgcattca agctactcgc ctcatgactg gagctggcaa cattttaaag 
1141 aggcatgcag ctgaccaagc aaggaaggct gtcagcatgc acgaggtcaa cactgaagtg 
1201 actgaaaatg accctgttag taagatcttc tttgaacaag ggacatatca gtgtctggag 

12 61 aactgtggta ctgtggccct taccattatc cgcagaggtg gtgatttgac taacactgtg 

13 21 tttgttgact tcagaacaga ggatggcaca gcaaatgctg ggtctgatta tgaatttact 
13 81 gaaggaactg tggtgtttaa gcctggtgat acccagaagg aaatcagagt gggtatcata 
1441 gatgatgata tctttgagga ggatgaaaat ttccttgtgc atctcagcaa tgtcaaagta 
1501 tcttctgaag cttcagaaga tggcatactg gaagccaatc atgtttctac acttgcttgc 
1561 ctcggatctc cctccactgc cactgtaact atttttgatg atgaccacgc aggcattttt 
1621 acttttgagg aacctgtgac tcatgtgagt gagagcattg gcatcatgga ggtgaaagta 
16 81 ttgagaacat ctggagctcg aggaaatgtt atcgttccat ataaaaccat cgaagggact 
1741 gccagaggtg gaggggagga ttttgaggac acttgtggag agctcgaatt ccagaatgat 
18 01 gaaattgtga agatcattac cattagaata tttgaccgtg aggaatatga gaaagagtgc 
18 61 agtttctccc ttgtgcttga ggaaccaaaa tggataagaa gaggaatgaa aggtggcttc 
1921 acaataacag acgaatatga tgacaagcag ccactgacca gcaaagagga agaggagagg 
1981 cgcattgcag aaatggggcg ccccatcctg ggagagcaca ccaagttgga agtgatcatt 
2041 gaagaatcct atgaattcaa gagtactgtg gacaaactca ttaagaagac aaacctggcc 
2101 cttgtggttg ggactaacag ctggagagaa cagttcattg aagctatcac tgtcagtgct 
2161 ggggaagatg atgacgaega tgaatgtggg gaagagaagc tgccctcctg tttcgattac 
2221 gtgatgcact ttctgactgt gttctggaag gtcctgtttg ccttcgtccc ccctactgaa 
2281 tactggaatg gctgggcgtg tttcattgtc tccatcctca tgattggcct actgacagct 
2341 ttcattggag acctggcttc ccactttggc tgcaccattg gcctgaaaga ttctgtgact 
24 01 gcagtcgtgt tcgtcgcact tggaacatca gtgccagaca catttgccag caaagtggca 
24 61 gccacccagg accagtatgc agacgcctcc ataggtaacg tcacgggcag caacgcggtg 
2521 aatgtcttcc tgggaatcgg tgtggcctgg tccatcgctg ccatctacca cgcagccaat 
2581 ggggaacagt tcaaagtgtc ccctggcaca ctagctttct ctgtcactct cttcaccatt 
2641 tttgctttca tcaatgtggg ggtgctgctg tatcggcgga ggccagaaat cggaggtgag 
2701 ctgggtgggc cccggactgc caagctcctc acatcctgcc tctttgtgct cctatggctc 
2761 ttgtacattt tcttctcctc cctggaggcc tactgccaca taaaaggctt ctaa 
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LOCUS (LOC) : AF1083 88 GenBank (R) 

GenBank ACC. NO. (GBN) : AF108388 



AF1083 88.1 GI: 6453 726 

248898-86-4 

2883 



GenBank VERSION (VER) 
CAS REGISTRY NO. (RN) 
SEQUENCE LENGTH (SQL) 
MOLECULE TYPE (CI) : mRNA; linear 

DIVISION CODE (CI) : Primates 
DATE (DATE) : 13 Mar 2001 

DEFINITION (DEF) : Homo sapiens ***sodium*** / ***calcium*** 

***exchanger*** isoform NaCa7 (NCX1) mRNA, complete 
cds . 

SOURCE: ***human*** 
ORGANISM (ORGN) : Homo sapiens 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; 
Euteleostomi; Mammalia; Eutheria; Primates; Catarrhini; 
Hominidae; Homo 
NUCLEIC ACID COUNT (NA) : 772 a 598 c 731 g 782 t 
REFERENCE: 1 (bases 1 to 2883) 

AUTHOR (AU) : Van EylenJ.; Bollen,A. ; Herchuelz,A. 

TITLE (TI) : NCX1 Na/Ca exchanger splice variants in pancreatic 

islet cells 

JOURNAL (SO): J. Endocrinol., 168 (3), 517-526 ( ***2001*** ) 

OTHER SOURCE (OS) : CA 134:351070 
REFERENCE: 2 (bases 1 to 2883) 

AUTHOR (AU) : Van Eylen, F . ; Bollen, A. ; Herchuelz , A. 

TITLE (TI) : Direct Submission 



University, R< 
1070, Belgium 

FEATURES (FEAT) : 

Feature Key Location 

source 1. .2883 

gene 1. .2883 

CDS 1. .2883 



de Lennik 808, CP. 617, Brussels 



Qualifier 

/organism="Homo sapiens" 
/db-xref ="taxon: 9606" 
/gene="NCXl" 
/gene="NCXl" 
/note="isoform NCX1.7" 
/codon-start=l 

/product = " sodium/ calcium exchanger 

isoform NaCa7" 

/protein- id="AAF08987 .1" 

/db-xref ="GI : 6453727" 

/ 1 rans lat ion= " MYNMRRLSLSPTFSMGFHLL 

VTVSLLFSHVDHVIAETEMEGEGN 

ETGECTGSYYCKKGVILPIWEPQDPSFGDKIARA 

TVYFVAMVYMFLGVSI IADRFMSS 

IEVITSQEKEITIKKPNGETTKTTVRIWNETVSN 

LTLMALGS S APE I LLS VI E VCGHN 

FTAGDLGPSTIVGSAAFNMFI I IALCVYWPDGE 

TRKI KHLRVFFVTAAWS I FAYTWL 

YIILSVISPGWEVWEGLLTFFFFPICWFAWVA 

DRRLL F YK YV YKR YRAGKQRGM 1 1 

EHEGDRPSSKTEIEMDGKWNSHVENFLDGALVL 

EVDERDQDDEEARREMARILKELK 

QKHPDKEIEQLIELANYQVLSQQQKSRAFYRIQA 

TRLMTGAGN I LKRHAADQARKAVS 

MHEVNTEVTENDPVSKIFFEQGTYQCLENCGTVA 

LT I I RRGGDLTNTVFVD FRTEDGT 

ANAGSDYEFTEGTWFKPGDTQKEIRVGIIDDDI 

FEEDENFLVHLSNVKVSSEASEDG 

ILEANHVSTLACLGSPSTATVTIFDDDHAGIFTF 

EEPVTHVSES I G I ME VKVLRT S GA 

RGNVIVPYKTIEGTARGGGEDFEDTCGELEFQND 

EIVKIITIRIFDREEYEKECSFSL 

VLEEPKWIRRGMKGGFTITGQPVFRKVHAREHPI 

LSTVITIADEYDDKQPLTSKEEEE 

RRIAEMGRPILGEHTKLEVIIEESYEFKSTVDKL 

I KKTNLALWGTNS WREQF I EAI T 

VSAGEDDDDDECGEEKLPSCFDYVMHFLTVFWKV 

LFAFVPPTEYWNGWACFIVSILMI 

GLLTAF I GDLAS H FGCT I GL KDS VT AWF VALGT 

S VPD T FAS KVAATQDQ YAD AS IGN 

VTGSNAVNVFLGIGVAWS IAAI YHAANGEQFKVS 

PGTLAFS VTL FT I F AF I NVGVLL Y 

RRRPEIGGELGGPRTAKLLTSCLFVLLWLLYIFF 

SSLEAYCHIKGF" 



SEQUENCE (SEQ) : 

1 atgtacaaca tgcggcgatt aagtctttca cccacctttt caatgggatt tcatctgtta 

61 gttactgtga gtctcttatt ttcccatgtg gaccatgtaa ttgctgagac agaaatggaa 

121 ggagaaggaa atgaaactgg tgaatgtact ggatcatatt actgtaagaa aggggtgatt 

181 ttgcccattt gggaacccca agacccttct tttggggaca aaattgctag agctactgtg 

241 tattttgtgg ccatggtcta catgtttctt ggagtctcta tcatagctga tcggttcatg 

301 tcctctatag aagtcatcac atctcaagaa aaagaaataa ccataaagaa acccaatgga 

361 gagaccacca agacaactgt gaggatctgg aatgaaacag tttctaacct gaccttgatg 

421 gccctgggat cttctgctcc tgagattctc ctttcagtaa ttgaagtgtg tggccataac 

481 ttcactgcag gagacctcgg tcctagcacc atcgtgggaa gtgctgcatt caatatgttc 

541 atcattattg cactctgtgt ttatgtggtg cctgacggag agacaaggaa gattaagcat 

601 ttgcgtgtct tctttgtgac agcagcctgg agcatctttg cctacacctg gctttacatt 

661 attttgtctg tcatatctcc tggtgttgtg gaggtctggg aaggtttgct tactttcttc 

721 ttctttccca tctgtgttgt gttcgcttgg gtagcggata ggagacttct gttttacaag 

781 tatgtctaca agaggtatcg agctggcaag cagaggggga tgattattga acatgaagga 

841 gacaggccat cttctaagac tgaaattgaa atggacggga aagtggtcaa ttctcatgtt 

901 gaaaatttct tagatggtgc tctggttctg gaggtggatg agagggacca agatgatgaa 

961 gaagctaggc gagaaatggc taggattctg aaggaactta agcagaagca tccagataaa 

1021 gaaatagagc aattaataga attagctaac taccaagtcc taagtcagca gcaaaaaagt 

1081 agagcatttt atcgcattca agctactcgc ctcatgactg gagctggcaa cattttaaag 

1141 aggcatgcag ctgaccaagc aaggaaggct gtcagcatgc acgaggtcaa cactgaagtg 

1201 actgaaaatg accctgttag taagatcttc tttgaacaag ggacatatca gtgtctggag 

1261 aactgtggta ctgtggccct taccattatc cgcagaggtg gtgatttgac taacactgtg 

1321 tttgttgact tcagaacaga ggatggcaca gcaaatgctg ggtctgatta tgaatttact 



1441 gatgatgata 
1501 tcttctgaag 
1561 ctcggatctc 
1621 acttttgagg 
16 81 ttgagaacat 
1741 gccagaggtg 
18 01 gaaattgtga 
1861 agtttctccc 
1921 acaataacag 
1981 actgtaatca 
2041 gaggagaggc 
2101 gtgatcattg 
2161 aacctggccc 
2221 gtcagtgctg 
2281 ttcgattacg 
2341 cctactgaat 
24 01 ctgacagctt 
24 61 tctgtgactg 
2521 aaagtggcag 
2581 aacgcggtga 
2641 gcagccaatg 
2701 ttcaccattt 
2761 ggaggtgagc 
2821 ctatggctct 
2881 taa 



tctttgagga 
cttcagaaga 
cctccactgc 
aacctgtgac 
ctggagctcg 
gaggggagga 
agatcattac 
ttgtgcttga 
gccaacctgt 
ccattgcaga 
gcattgcaga 
aagaatccta 
ttgtggttgg 
gggaagatga 
tgatgcactt 
actggaatgg 
tcattggaga 
cagtcgtgtt 
ccacccagga 
atgtcttcct 
gggaacagtt 
ttgctttcat 
tgggtgggcc 
tgtacatttt 



ggatgaaaat 
tggcatactg 
cactgtaact 
tcatgtgagt 
aggaaatgtt 
ttttgaggac 
cattagaata 
ggaaccaaaa 
cttcaggaag 
cgaatatgat 
aatggggcgc 
tgaattcaag 
gactaacagc 
tgacgacgat 
tctgactgtg 
ctgggcgtgt 
cctggcttcc 
cgtcgcactt 
ccagtatgca 
gggaatcggt 
caaagtgtcc 
caatgtgggg 
ccggactgcc 
cttctcctcc 



ttccttgtgc 
gaagccaatc 
atttttgatg 
gagagcattg 
atcgttccat 
acttgtggag 
tttgaccgtg 
tggataagaa 
gttcatgcta 
gacaagcagc 
cccatcctgg 
agtactgtgg 
tggagagaac 
gaatgtgggg 
ttctggaagg 
ttcattgtct 
cactttggct 
ggaacatcag 
gacgcctcca 
gtggcctggt 
cctggcacac 
gtgctgctgt 
aagctcctca 
ctggaggcct 



atctcagcaa 
atgtttctac 
atgaccacgc 
gcatcatgga 
ataaaaccat 
agctcgaatt 
aggaatatga 
gaggaatgaa 
gagaacatcc 
cactgaccag 
gagagcacac 
acaaactcat 
agttcattga 
aagagaagct 
tcctgtttgc 
ccatcctcat 
gcaccattgg 
tgccagacac 
taggtaacgt 
ccatcgctgc 
tagctttctc 
atcggcggag 
catcctgcct 
actgccacat 



tgtcaaagta 
acttgcttgc 
aggcattttt 
ggtgaaagta 
cgaagggact 
ccagaatgat 
gaaagagtgc 
aggtggcttc 
gattctctct 
caaagaggaa 
caagttggaa 
taagaagaca 
agctatcact 
gccctcctgt 
cttcgtcccc 
gattggccta 
cctgaaagat 
atttgccagc 
cacgggcagc 
catctaccac 
tgtcactctc 
gccagaaatc 
ctttgtgctc 
aaaaggcttc 
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LOCUS (LOC) : 
GenBank ACC. NO. (GBN) : 
GenBank VERSION (VER) 
CAS REGISTRY NO. (RN) 
SEQUENCE LENGTH (SQL) 
MOLECULE TYPE (CI) : 
DIVISION CODE (CI) : 
DATE (DATE) : 
DEFINITION (DEF) : 
SOURCE • 
ORGANISM (ORGN) : 



NUCLEIC ACID COUNT (NA) 
REFERENCE : 

AUTHOR (AU) : 

TITLE (TI) : 



JOURNAL (SO) : 
OTHER SOURCE (OS) : 
REFERENCE : 

AUTHOR (AU) : 
TITLE (TI) : 
JOURNAL (SO) : 



GENBANK. RTM. COPYRIGHT 2 004 on STN 

HSY13035 GenBank (R) 

Y13035 

Y13035.1 GI:2463217 

197682-66-9 

830 

DNA; linear 
Primates 
27 Oct 2000 

Homo sapiens ncxl gene, exon le. 

***human*** 
Homo sapiens 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; 
Euteleostomi; Mammalia; Eutheria; Primates; Catarrhini; 
Hominidae ; Homo 
269 a 151 c 192 g 218 t 

1 (bases 1 to 830) 

Scheller,T.; Kraev,A. ; Skinner, S.; Carafoli,E. 
Cloning of the multipartite promoter of the 

***sodium*** - ***calcium*** ***exchanger*** 
gene NCX1 and characterization of its activity in 
vascular smooth muscle cells 

J. Biol. Chem., 273 (13), 7643-7649 ( ***1998*** ) 
CA 129:1331 

2 (bases 1 to 830) 
Kraev , A. S . 

Direct Submission 

Submitted (06-MAY-1997) A.S. Kraev, Swiss Federal 
Institute of Technology, Laboratory of Biochemistry 
III, Universitaetstr. 16, Zurich, CH-8092, SWITZERLAND 



FEATURES (FEAT) 
Feature Key 



source 



Location 
1. . 830 



Qualifier 



gene 
exon 



347. .580 
347. .580 



/ organism= " Homo sapiens 11 
/db-xref= M taxon: 9606" 
/chromosome= " 2 " 
/map= M p22 .3-p23 .1" 
/clone="202E10A" 
/clone- lib= M CEPH BAC" 
/dev- s tage= " adult " 
/gene="ncxl" 
/gene= n ncxl" 
/note=" number le " 



SEQUENCE (SEQ) : 

1 aaacaaggta gtgattcagc aatttacttc aaccaaatta tgatatttat ggagcattca 
61 gtgtatacaa ggccctgtgc ttggcttttc aaagaatgca gatgatgaag aaaagttagt 



181 ctcattggat gcttatgagt attctgcagg 

241 atgaagacta tggttcagtg aaataacttg 

3 01 ggaaggctct ccaaaagcca tgctctacac 

3 61 agaacaccta tgctgaagta caaggctgag 

421 aagtgctgaa ggagttgaaa ggaagaagag 

481 gcattttaat ttattcagaa agagtgaaaa 

541 tttgaaacat gtcaaagagc cccagcttat 

601 gggcagtttc tagacccttt cattccgttc 

661 caggatctga aacaaataac aacataagcc 

721 aaaatgtagg atgaacttcc agcatcgcct 

781 gaggcaagag acagaccact tgctaacttg 



acaaggaagc 
ggccaagggc 
tgttctctgt 
caagaaagat 
aacattggac 
ggattttgaa 
ttacgacaag 
tgtgtcccag 
attgtacaaa 
tggaggagag 
tcctttatta 



atcatttttc 
taacaagtaa 
tcccagggat 
cactccactg 
gtggtttcac 
agcaaataag 
gtaaccgtgg 
tcaggaccat 
tgcattttat 
aggctatacc 
aaggtgatga 



tgacttaagg 
tggttaataa 
gtcatggtct 
caactgagca 

gga-gg^ggaa 

gctagccact 
agaaatgtta 
gccacagaaa 
acttgacacc 
agtcagaggt 
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LOCUS (LOC) : 
GenBank ACC. NO. (GBN) 
GenBank VERSION (VER) 
CAS REGISTRY NO. (RN) 
SEQUENCE LENGTH (SQL) 
MOLECULE TYPE (CI) : 
DIVISION CODE (CI) : 
DATE (DATE) : 
DEFINITION (DEF) : 
SOURCE : 
ORGANISM (ORGN) : 



NUCLEIC ACID COUNT (NA) 
COMMENT : 

Related sequences : 
X68812, U04935. 
REFERENCE : 

AUTHOR (AU) : 
TITLE (TI) : 



JOURNAL (SO) : 
OTHER SOURCE (OS) 
REFERENCE : 

AUTHOR (AU) : 
TITLE (TI) : 
JOURNAL (SO) : 



GENBANK. RTM. COPYRIGHT 2004 on STN 

HSY13 034 GenBank (R) 

Y13034 

Y13034 .1 GI:2463216 

197682-65-8 

5282 

DNA; linear 
Primates 
27 Oct 2000 

Homo sapiens ncxl gene, exon la, lb and 1c. 

***human*** 
Homo sapiens 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; 
Euteleostomi; Mammalia; Eutheria; Primates; Catarrhini; 
Hominidae; Homo 

: 1403 a 1205 c 1341 g 1333 t 
L06438, U04934, L35846, U67073, T29777, X92368, 

1 (bases 1 to 5282) 

Scheller,T.; Kraev,A. ; Skinner, S.; Carafoli,E. 
Cloning of the multipartite promoter of the 

***sodium*** - ***calcium*** ***exchanger*** 
gene NCX1 and characterization of its activity in 
vascular smooth muscle cells 

J. Biol. Chem., 273 (13), 7643-7649 ( ***1998*** ) 
CA 129:1331 

2 (bases 1 to 5282) 
Kraev, A. S . 

Direct Submission 

Submitted (06-MAY-1997) A.S. Kraev, Swiss Federal 
Institute of Technology, Laboratory of Biochemistry 
III, Universitaetstr. 16, Zurich, CH-8092, SWITZERLAND 



FEATURES (FEAT) : 
Feature Key 



Location 
1. .5282 



Qualifier 



source 



exon 

gene 
exon 

exon 

STS 



2260. .2537 

2260. .4020 
2840. .3163 

3690. .3794 

3857. .4020 



/organism="Homo sapiens" 

/db-xref ="taxon: 9606" 

/chromosome= 11 2 " 

/map="p22.3-p23.1" 

/clone="202E10A" 

/clone- lib="CEPH BAC" 

/dev- stage= " adult " 

/gene=" ncxl" 

/ no t e = " numbe r 1 c " 

/gene="ncxl" 

/gene=" ncxl" 

/note=" number lb" 

/gene=" ncxl" 

/note= " number la " 

/gene="ncxl" 

/note="D2S2328" 



SEQUENCE (SEQ) : . 
1 aaagcaaaga 
61 ccaatggttc 
121 tggccaggct 
181 gagcctgtga 
241 gggacgacta 
301 aggtacctct 
361 gcttgttttc 



accctggatc 
acctgagatt 
aggggctatt 
ctgaacagat 
agactgtatt 
gatttatgta 
cctatgatga 



tactcatcag 
cttaggtatg 
atgtaataac 
aggtgattag 
aacatatttc 
attcaaagta 
aaacatattg 



caaagaaaac 
gaaaaatggc 
attttcttat 
tgaaggctgg 
agaagcccga 
aaaatgaaag 
agtactttag 



ctaaagaaca 
taattctaag 
gtagaaatca 
cagagtaaga 
agcaatggaa 
gaatttaaac 
taaagtatta 



aaactgggaa 
ctccactcac 
ctatgaaact 
aatgaggtga 
gagacaatag 
agagtattgt 
aatattttta 



481 ctaattcaca atatttacac ttggtctgaa aatgagtttg ctaacagatc ccctgaaggt 

541 ttcctaggaa atagtttgtg aacatcagaa catctttcga atatatcaaa tcttagtgat 

601 atccctgtgg agtcccctga atggttgtgt cgtattgctt tggttagata acagtggaga 

661 cccggtgact cttaattcca agtccagagg aaagaatggc aatcaatatg gaagagtgca 

721 attaagaaac attactgcta ttagaatgta aattaccacc ttcctccatt caacatgtct 

781 tctttccaaa gccacagact gcagcagcct cactttttcc tttcttagag ccatagtctt 

841 cctcagcctt gtgcctgtga tgcagccttt gataattctc gcaataaaaa ctcactcatg 

901 tatgacattt aggagggagc aaaaggtttg atttgccttg gggccctgga accattataa 

961 aaatgccttt aaagagaaat gaaaggcaaa gaaaattagg ggctcagaaa ctgactgaac 

1021 caaaaaggat gccaaatcac taggcactag gctgcctctc caatagttct agataaacag 

1081 aagaccattt aatatttttt ttttcccaag aatccaaatc agtctaaaag cagtttcgat 

1141 tggaaaagag gaagaatcaa gtggccaaga tgtagccttt cagtttcaat ggtcaaagca 

12 01 aaaaaaaaaa aaaaaaagtc ttaagacaga ctttgggcat cactggaata taaacattta 

1261 aagaacaggg ttcttgtcac tccatgtcac aaacatgcct aaaatttcaa gaaaatctca 

1321 gctttcacta agcggcccgt catagcaata agaggctaca ctctttccac aaaatctatt 

1381 ccagtgaaat atggcccact cacattttca tttagctttc tcttggttcc ttcatttggc 

1441 tgtgttctat ttcctattga gtggagtctt tagttataag ctttccttag tgttatttag 

1501 aaggcagcca cttttctctc caagcccctt tcattgagtg tgagccaaat atctgctact 

1561 cacactgcct taaattcagg gactctaagt aatttttggt agaggacata ttctaaaaga 

1621 gacagtgacc ttctgtctct ccccacaggt cattctgttt atatccacta gtaagtgtag 

1681 tctaaccaag ttggtgtgga aagtagcttc caagaaaatt taacttatag caaggaaaga 

1741 aaaatgttct taggcaagaa cgattcctgc aaattttata agacgtgaag cagcttagag 

18 01 tgtcctctac aaagccagta tccaagactg ctggcaacag acccgactaa ttaaagtgag 

1861 gtcctcattc agacggcctc agcatcactt caacacttgc ctaccccagg cctgctccag 

1921 gtctattgaa aaagaatctg caatccccat gtgattcata ctcacattca tgtttgagga 

1981 gtattggcct agagcagtgg ttctcaacct tcattgcaca taggaatcaa ccaggcatct 

2041 taaaaacaaa ttaaggctgt ctggggccca cctgcagaga gtcaaagtta atcagtttgg 

2101 gggtgtggcc taagcactgg gatttttaaa aacggcccag gagattctga ggtgcaagga 

2161 gggttgagag ccactggcac aggggcagaa gaggctattt cttccattcc gccccctttt 

2221 tgttgcggag ggaaactgag gttcctggag tcagaatcta tcagtcgtgg tgactgccct 

2281 ggttgcactg taagtatggg gggacgtctc cacgaaaaaa aactaacttt ctgccttgtg 

2341 ctctgcaggt ccctccttct cccaccttcc ccaagtagct gctcctgacc cccccacaca 

24 01 ccttggcaaa cgacaccagt ggccgatagc aactggtgtt ttaaaaatac taatttggag 

24 61 ccccatttga gacctacaac gggagagtct gcatcagatt cggcctcaga ttctacagca 

2 521 tctgactaca ttcccaggtg tgtgtgatgc gcagccaggt ttggaagcta gtgaactcca 

2 581 cagtaggtct agcctttcac cacgtgaagt cattaagggt ttgtaagaat gaatgagctg 
2641 tcaagagagg aaaggcctgg tgcagtgttc ctttattaat tatgaggaaa gtgatttatt 
2701 ggcaatgata atgcttctct tggaaagggc aaagaatggt tcgtcgattg ctgcattagg 
2761 ttttttccca ctcaacctta atgctcggct tttactcctc actgtagttt aaaaccagca 
2821 cgcctttcac acgaaacaga ctctgggtct ttattcccag gtgaaacgca tctttgaggg 
2881 aaataccaac acagagactc tgtcccagtt cttggccggg ggacaccctc ccccgaatat 
2941 ctctgtttgc ttgtgtcagc atctagtagc caacgtatag ttgtgcatat ctgatacgta 

3 001 gaaaaacaca gggtgaggat taaaaaaaaa atcattgata tatgcccaga tccttttgct 
3 061 aaaagaaagc ttcctttagc agaagggcag gaagtgaggg aagaaagata gttggattaa 
3121 caaagtcaga ggtgagaaac gggtaggcga attgggggtc agggttctgt ctgcggaaga 
3181 gaagaagagg gttcaaaaga aaagttgcag cgcctgtgtg cgcgtgtcat cgatgggctg 
3241 ggtgcgagag acacagctag cgcgcggcca caacgcactg cggggccgag agccggcagg 
3 3 01 aaatcgaaaa agctgctcgc cggcagaggc tgggaggctg gaagggctcc ccacccgctc 
3 3 61 ggtgctccag aaacgcgccg gctttgcccc gacgcgatcg cctggggagc ccaaggggcg 
3421 cgcagggggc cccggggcgc ccggcagccg cggggccgag cgcgcgtgtg agcgagtgcg 
34 81 aggctgcggg cggcgggcgg gcgagtgtgc gcgggaggga gggggagcgc gcgcgccgcc 
3541 cgggccccgg ccctcccagc ctcccggcct ccgcgcctgc ctcccgcccg cgcgcaccgc 
3 601 tgccgctgcc gcggctcccg ctcgcgccgg cgctgcacgg tagtcagccc gccgccgccg 
3 661 cctgctttgt gcttcccaca gaagatggga gcgacctctt cctgatcggg agctgtttaa 
3721 aaggagggag tgcgccgtat tttctactag cgtggaggaa cggaggaaga atccattcac 
3 781 actccccaaa ccaggtaggt tcttatgatg gacaggcaga aggcatttag tcagagacca 
3 841 agaactattt tccatttgct gctcataagg ctacacttcc ctctgctttg gcaaacgagc 
3 901 ggcttctaaa tttgtgtgtg tgtgtgtgtg tgtgtgtgtg tgtgtgtgtg tgtgtgtgat 

3 961 gtggtgtgtg cgcgcctgca catttttctg ggtgtccgcg cttcccagag tggaattgct 

4 021 cgggctggtg cgtctgggcg tgagggtgcc tgcctgcctg ccagtgcagg ctgccggagg 
4 081 aagaaagggc tgctaaggag agatgctgca ccctgcaccg cgctgggctc tgaggattca 
4141 gggcgcgaag agctaagtcc accccgaatg cagagctgct ggggatccag gcgtccccac 
4201 ccactggact cctctccgcg gacatccctc cttccggtaa tccctggggt ctttccccaa 
4261 ggccacattt ccgagccccc tgttttccag cgggcgttgg gtgctcattc accacggact 
4 321 gcggagagga gggaggtgtg gcgggacaga gacagacgag gaagaaatat agggggtagc 
43 81 agggagtggg ctgcggggtc cacgtctctg ggcactctgc cgtggtgtgc tttggggatt 
4441 ctgcacacac aggcatcttt ccccaagaga ttggaaggga actttgcagc tgcattctct 
4501 gcctctggga gcttttgctg gctcttgggg ggaaaattgt ctgttttctg agatgtgaag 
4561 atatcctttt tggctcctcc ttaatgaaga agagggcggt cttatagctg gacagccggc 
4 621 caaagaaacc aaatccgccc aggcgatgct cttgaaaata cagtacgtgt gcatccttga 
4681 ttctttaaat ccaccccctg catcaccccc gcctcttctc tatccccccc accaccccgt 
4 741 ggattctgtt gctgtttgat gaatggcttg ggctggcaat ttgtatttcc ctctccaaag 
4 8 01 tggtagtggt tgagttgaga acaggggtga tgaaatttaa caaagcattt ttagaagaga 
4861 gcaatgtgca tgttgtacgc agtcattgga aagtcatgct ttgcgctagg tatccttttg 
4 921 aagcccccga acctggctct cctgaagccg ctctctctct ctcctgctag tcagctacta 



5041 aaaaaaagga tatcagtggg aggtgtagtg gaagaagctt tttaaaaaat gacagatgtg 

5101 gtgaagacag tacaagcgtc ctgatcatgg aggagcctct agctgagtag gtggagattt 

5161 ctgatcagat ctggttaaag gcattgctgg agtatctcca gatatgagca gttgaacatg 

5221 cacaatctga gacttgtgcg aagatttccc aagggaaaga gggagccacc aggagagaat 
5281 tc 
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LOCUS (LOC) : 
GenBank ACC. NO. (GBN) 
GenBank VERSION (VER) 
CAS REGISTRY NO. (RN) 
SEQUENCE LENGTH (SQL) 
MOLECULE TYPE (CI) : 
DIVISION CODE (CI) : 
DATE (DATE) : 
DEFINITION (DEF) : 

SOURCE : 
ORGANISM (ORGN) : 



NUCLEIC ACID COUNT (NA) 
COMMENT : 

Related sequences: 
REFERENCE : 

AUTHOR (AU) : 

TITLE (TI) : 



JOURNAL (SO) : 
OTHER SOURCE (OS) 
REFERENCE : 

AUTHOR (AU) : 
TITLE (TI) : 
JOURNAL (SO) : 



GENBANK. RTM. COPYRIGHT 2004 on STN 

HSY13 033 GenBank (R) 

Y13033 

Y13033 . 1 GI:2463214 

197682-64-7 

563 

mRNA; linear 
Primates 
27 Oct 2000 

Homo sapiens NCX1 mRNA alternative 5 'end, exon lc and 
2. 

***human*** 
Homo sapiens 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; 
Euteleostomi; Mammalia; Eutheria; Primates; Catarrhini; 
Hominidae; Homo 

: 142 a 134 c 129 g 158 t 

M91368, X91213. 

1 (bases 1 to 563) 

Scheller,T.; Kraev,A.; Skinner, S.; Carafoli,E. 
Cloning of the multipartite promoter of the 

*** sodium*** - ***calcium*** ***exchanger*** 
gene NCX1 and characterization of its activity in 
vascular smooth muscle cells 

J. Biol. Chem., 273 (13), 7643-7649 ( ***1998*** ) 
CA 129:1331 

2 (bases 1 to 563) 
Kr ae v , A. S . 

Direct Submission 

Submitted (06-MAY-1997) A.S. Kraev, Swiss Federal 
Institute of Technology, Laboratory of Biochemistry 
III, Universitaetstr. 16, Zurich, CH-8092, SWITZERLAND 



FEATURES (FEAT) 
Feature Key 



source 



Location 
1. .563 



Qualifier 



exon 
exon 
gene 
CDS 



1. .278 
278. .>563 
312. .563 
312. .>563 



/organism= ,f Homo sapiens" 

/db-xref="taxon: 9606" 

/chromosome= " 2 " 

/map= ,f p22.3-p23.1 n 

/ 1 i s sue - type = " heart " 

/dev- stage= " adult " 

/note= " number lc " 

/number =2 

/gene="ncxl" 

/gene="ncxl" 

/codon-start=l 

/protein~id= "CAA73478 .1" 

/db-xref ="GI : 2463215" 

/ 1 rans lat ion= " MRRLSLS PTFSMGFHLLVTV 

SLLFSHVDHVIAETEMEGEGNETG 

ECTGSYYCKKGVILPIWEPQDPSFGDKIARATVY 

FVAMVY" 



SEQUENCE (SEQ) : 

1 atcagtcgtg 
61 aaactaactt 
121 tgctcctgac 
181 tttaaaaata 
241 tcggcctcag 

3 01 tcatgtacaa 
361 tagttactgt 

4 21 aaggagaagg 
481 ttttgcccat 
541 tgtattttgt 



gtgactgccc 
tctgccttgt 
ccccccacac 
ctaatttgga 
attctacagc 
catgcggcga 
gagtctctta 
aaatgaaact 
ttgggaaccc 
ggccatggtc 



tggttgcact 
gctctgcagg 
accttggcaa 
gccccatttg 
atctgactac 
ttaagtcttt 
ttttcccatg 
ggtgaatgta 
caagaccctt 
tac 



gtaagtatgg 
tccctccttc 
acgacaccag 
agacctacaa 
attcccagta 
cacccacctt 
tggaccatgt 
ctggatcata 
cttttgggga 



ggggacgtct 
tcccaccttc 
tggccgatag 
cgggagagtc 
ggttgtgaca 
ttcaatggga 
aattgctgag 
ttactgtaag 
caaaattgct 



ccacgaaaaa 
cccaagtagc 
caactggtgt 
tgcatcagat 
gttggaagtg 
tttcatctgt 
acagaaatgg 
aaaggggtga 
agagctactg 



L4 ANSWER 247 OF 473 GENBANK. RTM. COPYRIGHT 2004 on STN 



LOCUS (LOC) : 
GenBank ACC. NO. (GBN) 
GenBank VERSION (VER) 
CAS REGISTRY NO. (RN) 
SEQUENCE LENGTH (SQL) 
MOLECULE TYPE (CI) : 
DIVISION CODE (CI) : 
DATE (DATE) : 
DEFINITION (DEF) : 

SOURCE • 
ORGANISM (ORGN) : 



NUCLEIC ACID COUNT (NA) 
COMMENT : 

Related sequences: 
REFERENCE : 

AUTHOR (AU) : 

TITLE (TI) : 



JOURNAL (SO) : 
OTHER SOURCE (OS) : 
REFERENCE : 

AUTHOR (AU) : 
TITLE (TI) : 
JOURNAL (SO) : 



HSY13032 GenBank (R) 

Y13032 

Y13032.1 GI:2463212 

197682-63-6 

583 

mRNA; linear 
Primates 
27 Oct 2000 

Homo sapiens NCX1 mRNA alternative 5 'end, exon la, le 
and 2 . 

***human*** 
Homo sapiens 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; 
Euteleostomi; Mammalia; Eutheria; Primates; Catarrhini; 
Hominidae ; Homo 

: 178 a 107 C 151 g 147 t 

M91368, X91213. 

1 (bases 1 to 583) 

Scheller,T.; Kraev, A. ; Skinner, S.; Carafoli,E. 
Cloning of the multipartite promoter of the 

***sodium*** - ***calcium*** ***exchanger*** 
gene NCX1 and characterization of its activity in 
vascular smooth muscle cells 

J. Biol. Chem., 273 (13), 7643-7649 ( ***1998*** ) 
CA 129:1331 

2 (bases 1 to 583) 
Kraev , A. S . 

Direct Submission 

Submitted (06-MAY-1997) A.S. Kraev, Swiss Federal 
Institute of Technology, Laboratory of Biochemistry 
III, Universitaetstr. 16, Zurich, CH-8092, SWITZERLAND 



FEATURES (FEAT) : 
Feature Key 



source 



Location 
1. .583 



exon 

variation 

exon 

exon 

gene 

CDS 



1. .105 
104 

106. .339 
339. .>583 
373 . .583 
373 . . >583 



Qualifier 



/organism="Homo sapiens" 

/db-xref ="taxon: 9606" 

/ chromosome= " 2 " 

/map="p22.3-p23.1" 

/t issue -type= "heart " 

/ de v - s t age = " adul t " 

/ not e= "number la" 

/replace="a" 

/note= "number le" 

/number^ 2 

/gene= n ncxl" 

/ gene= "ncxl" 

/codon-start=l 

/protein-id="CAA73477 .1" 

/ db-xref ="GI: 24 63213" 

/ 1 rans lat ion= " MRRLSLSPTFSMGFHLLVTV 

SLLFSHVDHVIAETEMEGEGNETG 

ECTGSYYCKKGVILPIWEPQDPSFGD" 



SEQUENCE (SEQ) : 

1 agcgacctct tcctgatcgg gagctgttta 
61 gcgtggagga acggaggaag aatccattca 
121 gaacacctat gctgaagtac aaggctgagc 
181 agtgctgaag gagttgaaag gaagaagaga 
241 cattttaatt tattcagaaa gagtgaaaag 
3 01 ttgaaacatg tcaaagagcc ccagcttatt 

3 61 gtcatgtaca acatgcggcg attaagtctt 
421 ttagttactg tgagtctctt attttcccat 

4 81 gaaggagaag gaaatgaaac tggtgaatgt 
541 attttgccca tttgggaacc ccaagaccct 



aaaggaggga 
cactccccaa 
aagaaagatc 
acatcggacg 
gattttgaaa 
tacgacaagt 
tcacccacct 
gtggaccatg 
actggatcat 
tcttttgggg 



gtgcgccgta 
accggggatg 
actccactgc 
tggtttcacg 
gcaaataagg 
aggttgtgac 
tttcaatggg 
taattgctga 
attactgtaa 
aca 



ttttctacta 
tcatggtcta 
aactgagcaa 
gaggaggaag 
ctagccactt 
agttggaagt 
atttcatctg 
gacagaaatg 
gaaaggggtg 
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LOCUS (LOC) : 
GenBank ACC. NO. (GBN) 
GenBank VERSION (VER) 
CAS REGISTRY NO. (RN) 
SEQUENCE LENGTH (SQL) 
MOLECULE TYPE (CI) : 



GENBANK. RTM. COPYRIGHT 2004 on STN 

HSY12885 GenBank (R) , 

Y12885 

Y12885.1 GI:2463210 

197682-62-5 

328 

mRNA; linear 



DATE (DATE) : 
DEFINITION (DEF) : 

SOURCE : 
ORGANISM (ORGN) : 



NUCLEIC ACID COUNT (NA) 
COMMENT : 

Related sequences: 
REFERENCE : 

AUTHOR (AU) : 

TITLE (TI) : 



JOURNAL (SO) : 
OTHER SOURCE (OS) : 
REFERENCE : 

AUTHOR (AU) : 
TITLE (TI) : 
JOURNAL (SO) : 



27 Oct 2000 

Homo sapiens NCX1 mRNA alternative 5' end, exon Id and 
2. 

***human*** 
Homo sapiens 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata ; 
Euteleostomi; Mammalia; Eutheria; Primates; Catarrhini; 
Hominidae ; Homo 
: 90 a 61 c 82 g 95 t 

M91368, X91213. 

1 (bases 1 to 328) 

Scheller,T.; Kraev,A.; Skinner, S.; Carafoli,E. 
Cloning of the multipartite promoter of the 

***sodium*** - ***calcium*** ***exchanger*** 
gene NCX1 and characterization of its activity in 
vascular smooth muscle cells 

J. Biol. Chem., 273 (13), 7643-7649 ( ***1998*** ) 
CA 129:1331 

2 (bases 1 to 328) 
Krae v , A . S . 

Direct Submission 

Submitted (01-MAY-1997) A.S. Kraev, Swiss Federal 
Institute of Technology, Laboratory of Biochemistry 
III, Universitaetstr. 16, Zurich, CH-8092, SWITZERLAND 



FEATURES (FEAT) 
Feature Key 



Location 
328 



Qualifier 



source 



exon 
exon 
gene 
CDS 



1. .84 
85. . >328 
118. .328 
118 . . >328 



/organism="Homo sapiens" 

/ db - xr e f = » t axon : 9 6 0 6 » 

/chromosome ="2 " 

/map= n p22.3-p23.1" 

/ 1 i s sue - type = " he art " 

/dev- stage= " adult " 

/note= " number Id " 

/number =2 

/gene="ncxl" 

/gene="ncxl" 

/codon-start=l 

/protein- id= " CAA733 86.1" 

/db-xref = M GI: 2463211" 

/translation^ "MRRLSLSPTFSMGFHLLVTV 

SLLFSHVDHVIAETEMEGEGNETG 

ECTGSYYCKKGVILPIWEPQDPSFGD" 



SEQUENCE (SEQ) : 

1 gctggtaaat ttagagaagg catcatactg 
61 ctgagcagcc aaagcttgac agagtaggtt 
121 cggcgattaa gtctttcacc caccttttca 
181 ctcttatttt cccatgtgga ccatgtaatt 
241 gaaactggtg aatgtactgg atcatattac 
3 01 gaaccccaag acccttcttt tggggaca 



ggatcttttt 
gtgacagttg 
atgggatttc 
gctgagacag 
tgtaagaaag 



tcacatccag 
gaagtgtcat 
atctgttagt 
aaatggaagg 
gggtgatttt 



cccatgcgga 
gtacaacatg 
tactgtgagt 
agaaggaaat 
gcccatttgg 
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LOCUS (LOC) : 
GenBank ACC. NO. (GBN) 
GenBank VERSION (VER) 
CAS REGISTRY NO. (RN) 
SEQUENCE LENGTH (SQL) 
MOLECULE TYPE (CI) : 
DIVISION CODE (CI) : 
DATE (DATE) : 
DEFINITION (DEF) : 

SOURCE * 
ORGANISM (ORGN) : 



NUCLEIC ACID COUNT (NA) 
COMMENT : 

Related sequences: 
REFERENCE : 



HSY128 78 GenBank (R) 

Y12878 

Y12878.1 GI:2463208 

197683-37-7 

558 

mRNA; linear 
Primates 
27 Oct 2000 

Homo sapiens NCX1 mRNA alternative 5' end, exon Id, lc 
and 2 . 

***human*** 
Homo sapiens 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; 
Euteleostomi; Mammalia; Eutheria; Primates; Catarrhini; 
Hominidae ; Homo 

: 146 a 132 c 126 g 154 t 

M91368, X91213. 

1 (bases 1 to 558) 



TITLE (TI) : 



JOURNAL (SO) : 
OTHER SOURCE (OS) 
REFERENCE : 

AUTHOR (AU) : 
TITLE (TI) : 
JOURNAL (SO) : 



Cloning of the multipartite promoter of the 

***sodium*** - ***calcium*** ***exchanger*** 
gene NCX1 and characterization of its activity in 
vascular smooth muscle cells 

J. Biol. Chem., 273 (13), 7643-7649 ( ***1998*** ) 

CA 129:1331 

2 (bases 1 to 558) 

Kraev, A. S . 

Direct Submission 

Submitted (01-MAY-1997) A.S. Kraev, Swiss Federal 
Institute of Technology, Laboratory of Biochemistry 
III, Universitaetstr. 16, Zurich, CH-8092, SWITZERLAND 



FEATURES (FEAT) 
Feature Key 



Location 
558 



Qualifier 



source 



exon 
exon 
exon 
gene 
CDS 



1. .84 
85 . .273 
273 . . >558 
307. .558 
307. .>558 



/ organism^ " Homo sapiens 11 

/db-xref="taxon: 9606" 

/ chromosome= " 2 " 

/map= n p22.3-p23 .1" 

/ tissue - type= 11 heart " 

/dev- stage= " adult " 

/note= "number Id" 

/note= "number lc" 

/number =2 

/gene=" ncxl" 

/gene=" ncxl" 

/ codon-start=l 

/protein-id= n CAA73378 .1" 

/db-xref="GI: 2463209" 

/ 1 rans 1 a t i on= " MRRLSLS PTFSMGFHLLVTV 

SLLFSHVDHVIAETEMEGEGNETG 

ECTGSYYCKKGVILPIWEPQDPSFGDKIARATVY 

FVAMVY" 



SEQUENCE (SEQ) : 

1 gctggtaaat ttagagaagg catcatactg 
61 ctgagcagcc aaagcttgac agaggtccct 
121 ctgacccccc cacacacctt ggcaaacgac 
181 aaatactaat ttggagcccc atttgagacc 
241 ctcagattct acagcatctg actacattcc 
301 tacaacatgc ggcgattaag tctttcaccc 
361 actgtgagtc tcttattttc ccatgtggac 
421 gaaggaaatg aaactggtga atgtactgga 
481 cccatttggg aaccccaaga cccttctttt 
541 tttgtggcca tggtctac 



ggatcttttt 
ccttctccca 
accagtggcc 
tacaacggga 
cagtaggttg 
accttttcaa 
catgtaattg 
tcatattact 
ggggacaaaa 



tcacatccag 
ccttccccaa 
gatagcaact 
gagtctgcat 
tgacagttgg 
tgggatttca 
ctgagacaga 
gtaagaaagg 
ttgctagagc 



cccatgcgga 
gtagctgctc 
ggtgttttaa 
cagattcggc 
aagtgtcatg 
tctgttagtt 
aatggaagga 
ggtgattttg 
tactgtgtat 
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LOCUS (LOC) : 
GenBank ACC. NO. (GBN) 
GenBank VERSION (VER) 
CAS REGISTRY NO. (RN) 
SEQUENCE LENGTH (SQL) 
MOLECULE TYPE (CI) : 
DIVISION CODE (CI) : 
DATE (DATE) : 
DEFINITION (DEF) : 

SOURCE : 
ORGANISM (ORGN) : 



NUCLEIC ACID COUNT (NA) 
REFERENCE : 

AUTHOR (AU) : 

TITLE (TI) : 
JOURNAL (SO) : 
OTHER SOURCE (OS) : 
REFERENCE : 

AUTHOR (AU) : 
TITLE (TI) : 
JOURNAL (SO) : 



GENBANK . RTM . 



COPYRIGHT 2004 on STN 



***sodium*** - ***calcium*** 
form 3 (NCX3) mRNA, complete cds , 



RNU53420 GenBank (R) 

U53420 

U53420.1 GI:1552525 
181290-29-9 
4854 

mRNA; linear 
Rodents 
4 Oct 1996 
Rattus norvegicus 
* * * exchange r * * * 
Norway rat. 
Rattus norvegicus 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; 
Euteleostomi; Mammalia; Eutheria; Rodentia; 
Sciurognathi; Muridae; Murinae; Rattus 
: 1162 a 1216 c 1267 g 1209 t 

1 (bases 1 to 4854) 

Nicoll,D.A.; Quednau,B.D. ; Qui,Z.; Xia,Y.R.; 
Lusis, A. J. ; Philipson, K.D. 

Cloning of a third mammalian Na+-Ca2+ exchanger, NCX3 
J. Biol. Chem., 271 (40), 24914-24921 ( ***]_996*** ) 
CA 125:267098 

2 (bases 1 to 4854) 
Nicoll,D.A. ; Philipson, K.D. 
Direct Submission 

Submitted (02 -APR- 1996) Physiology, University of 



Los Angeles, CA 90095-1760, USA 



FEATURES (FEAT) : 

Feature Key Location 

source 1. .4854 



gene 
CDS 



1. .4854 
834. .3617 



Qualifier 

/organism="Rattus norvegicus 11 
/ s t rain= " Sprague - Dawl ey 11 
/db-xref ="taxon: 10116" 
/map=" tightly linked to D12Ucla3" 
/note="maps to chromosome 12 in 
mouse and 14q21-31 in human" 
/gene="NCX3 " 
/gene="NCX3 " 

/note=" similar to human ncx2 
product encoded by GenBank 
Accession Number X93017" 
/ codon - s tart = 1 

/product=" sodium-calcium exchanger 
form 3 " 

/protein- id= "AAC528 17.1" 

/db-xref ="GI : 1552526" 

/translation= "MAWLRLQPLTSAFLHFGLVT 

FVLFLNGLRAEAGDLRDVPSAGQN 

NESCSGSSDCKEGVILPIWYPENPSLGDK1ARVI 

VYFVALI YMFLGVS I I ADRFMAS I 

E VI TS QERE VT I KKPNGETSTTT I RVWNET VSNL 

TLMALGS S APE I LLSLI EVCGHGF 

IAGDLGPSTIVGSAAFNMFIIIGICVYVIPDGET 

RKIKHLRVFFVTAAWSVFAYIWLY 

MILAVFSPGWQVWEGLLTLFFFPVCVLLAWVAD 

KRLLFYKYMHKRYRTDKHRGI I IE 

TEGEHPKGIEMDGKMMNSHFLDGNLIPLEGKEVD 

ESRREMIRILKDLKQKHPEKDLDQ 

L VEMAN Y YAL S HQQ KS RAF YR I QATRMMTGAGN I 

LKKHAAEQAKKTASMSEVHTDEPE 

DFASKVFFDPCSYQCLENCGAVLLTWRKGGDIS 

KTMYVDYKTEDGSANAGADYEFTE 

GTWLKPGETQKEFSVGIIDDDIFEEDEHFFVRL 

SNVRVEEEQLEEGMTPAILNSLPL 

PRAVLASPCVATVTILDDDHAGIFTFECDTIHVS 

ESIGVMEVKVLRTSGARGTVIVPF 

RTVEGTAKGGGEDFEDTYGELEFKNDETVKTIRV 

KIVDEEEYERQENFFIALGEPKWM 

ERGISALLLSPEVTDRKLTMEEEEAKRIAEMGKP 

VLGEHPKLEVIIEESYEFKSTVDK 

LIKKTNLALWGTHSWRDQFMEAITVSAAGDEEE 

DESGEERLPSCFDYVMHFLTVFWK 

VLFACVPPTEYCHGWACFWS ILI IGMLTAI IGD 

LASHFGCTIGLKDSVTAWFVAFG 

T S VPDT FAS KAAALQD VYAD AS I GNVTGSNAVNV 

FLGIGLAWSVAAIYWAMQGQEFHV 

SAGTLAFSVTLFTIFAFVCLSVLLYRRRPHLGGE 

LGGPRGCKLATTWLFVSLWLLYVL 

FATLEAYC YI KGF " 



SEQUENCE (SEQ) : 

1 gaattcggca 
61 agtcaaccca 
121 tcctatgttt 
181 atgcatttga 
241 tttaggttta 
3 01 aaaagactca 
3 61 acctcaggat 
421 gaaactgccc 
481 cagtccctgc 
541 cagcgatcga 
601 tccggccggc 
661 ccgcgggggc 
721 cttcctagcc 
781 cctgtcggga 
841 ggttacggct 
901 tcttcctgaa 
961 agaacaatga 
1021 ggtatccaga 
1081 ccctgatata 



cgagcaacaa 
gaagcaattt 
aatgtgtgaa 
aactgaactg 
gaacgaatag 
cgctgtgggt 
ttaatgtgct 
catgtgcaat 
ttcttggctg 
gctccagatg 
agccgcggcg 
gatgagccgc 
cgccttactt 
agaccattgg 
gcagcctctc 
tggtcttcga 
gtcctgttca 
gaacccttcc 
catgtttctt 



gccaggccta 
tatatgaaaa 
cagaagagag 
aacaaggtca 
attaatagcc 
caacatggca 
caattccaac 
ccacttaaca 
ggtgccgagg 
cgctgcctgg 
gactgtcatg 
tgcggccggt 
gcccattgag 
tgctgtggtg 
acctctgcct 
gcagaggctg 
gggtcatcag 
cttggggaca 
ggagtgtcta 



ttacacccta 
caaacagatt 
gaggataagg 
tcatgtgaca 
atctttgggg 
gtatatacac 
ttaagtattt 
ctcaaccggg 
gtccgtacaa 
tagccccctg 
ccctggacgc 
gaggagccgg 
ctctggaagc 
gggccagagc 
tcctccattt 
gtgacttgag 
actgcaagga 
agattgcaag 
tcattgctga 



gacacctcct 
gcagagtttt 
tgactggtct 
cctgcggcag 
atgaatgtgc 
aagagatgca 
caaagacaag 
ccttgcctga 
cccgccctgc 
acagctgcta 
cgctgcagcc 
gcggcgcggg 
taaggggaat 
ctaagtcttg 
cgggctggtt 
ggatgtgccc 
gggtgtcatc 
ggtcattgtc 
ccgattcatg 



gggacttccc 
agaaaagatg 
ttaagatcga 
tggatgggtg 
ctctctctga 
ctcagctaat 
ttagcttcat 
gccactcagg 
tccctggccc 
gcccacgagc 
ggcccgcagc 
catcgtgcac 
cggtctcagg 
tgtatggcgt 
acttttgtgc 
agtgcaggac 
ttgccaatct 
tattttgtgg 
gcatctattg 



1201 caactacaat tcgggtatgg aatgaaactg tctccaacct gaccctgatg gccctaggct 
1261 cttctgctcc ggagattctc ctgtctttaa ttgaggtgtg tggtcacggg ttcattgctg 

1321 gtgatttggg accgtctacc attgtcggca gtgcagcctt caacatgttc atcatcattg 
1381 gcatctgtgt ctatgtgatc ccagatgggg agactcgcaa gatcaagcac cttcgagtct 
1441 tctttgtcac ggctgcttgg agcgtctttg cctatatttg gctctacatg atcctggcag 

1501 tcttctctcc tggtgtggtc caggtttggg aaggcctcct tactctcttc ttctttccag 

1561 tgtgtgtcct gctggcttgg gtggcagata agcgactgct cttctacaaa tacatgcaca 
1621 aaagataccg cacagataaa caccgaggaa ttatcattga gacagagggt gaacacccta 

1681 agggcattga gatggatggg aaaatgatga attctcactt cctggatggg aaccttatac 

1741 ccttggaagg aaaggaggta gatgaatctc gcagggaaat gatccgaatt cttaaggatc 

1801 tgaagcaaaa acacccagaa aaagacttag atcagctggt ggagatggcc aattactatg 

1861 ctctttccca ccaacagaag agccgtgctt tctaccgcat ccaagccacc cggatgatga 

1921 ctggtgcagg caatatactt aagaaacatg cagcagagca agccaagaag accgccagca 

1981 tgagtgaggt gcatactgat gagcctgagg actttgcctc gaaggtcttt tttgacccat 

2 041 gctcttacca gtgcctggag aactgtggag ctgtcctcct gactgtggtg aggaaagggg 
2101 gagatatatc caagactatg tacgtggact acaaaacaga ggacggctct gccaatgcag 
2161 gggctgacta tgagttcaca gaaggcactg tggttctgaa gccaggagag acccagaagg 
2221 agttctccgt gggcatcatc gatgatgaca tttttgaaga ggatgaacac ttcttcgtga 
2281 gactgagcaa tgtccgtgta gaagaggagc agctggaaga ggggatgacc cccgccatcc 
2341 tcaatagtct tcctttgcca cgggctgtcc tggcttcccc ttgtgtggcc acagtaacca 
24 01 tcttggatga tgaccatgca ggaattttca cttttgaatg tgataccatt catgtcagtg 
2461 aaagtattgg tgttatggaa gtcaaggttt tgaggacatc gggtgcccgg ggcacagtca 
2521 tcgtcccttt taggacagta gaaggaacag ccaagggtgg tggtgaggac tttgaagata 
2581 cttatgggga gctggagttt aagaatgatg aaacggtgaa aaccataagg gttaaaatag 
2641 tagatgagga ggagtacgaa aggcaagaga atttcttcat tgcccttggt gaaccgaaat 
2701 ggatggaacg tggaatatca gcgctcctgt tatctccaga ggtgacagac aggaagctga 
2761 ctatggagga agaggaggcc aagagaatag cagagatggg aaagccagta ttgggtgaac 
2821 accctaaact agaggtcatc attgaagagt cctatgagtt caagagtaca gtggataaac 
2881 tgatcaagaa gacaaacctg gcattggttg tggggaccca ttcctggagg gaccaattca 
2941 tggaagccat cactgttagt gcagcaggag atgaggagga agatgaatct ggagaggaga 

3 001 ggctgccatc atgctttgac tatgtcatgc acttcctgac ggtcttttgg aaggtgctct 
3 061 ttgcctgtgt gccccccaca gagtactgcc atggctgggc ctgcttcgtg gtctccatcc 
3121 tcatcatcgg catgctcacc gccatcatcg gggacctggc ctctcacttc ggctgcacca 
3181 tcgggctcaa ggattcggtc acagctgttg tttttgtggc attcggcacc tctgtgccag 
3241 atacatttgc cagcaaagct gctgccctgc aggatgtgta tgcagatgct tctattggca 
33 01 atgtcaccgg cagtaatgct gtcaatgtct tcctgggtat tggtttggcc tggtccgtcg 
33 61 ccgccatcta ctgggccatg cagggacagg agttccatgt gtccgctggc actctggcct 
3421 tctcggtcac tcttttcacc atctttgcat ttgtctgcct cagtgtgctc ttgtaccgtc 
3481 ggcggcccca cctgggcggg gagcttggag gtcctcgtgg ctgcaagctt gccacaacgt 
3541 ggctctttgt gagcctgtgg ctcctctacg tactctttgc cacgctggag gcctactgct 
3 601 acatcaaggg gttctgaacc accagaacaa gacctccaca gggcaggcct aggacttctc 
3 661 ttgagagaaa ggcgctttct caccaacctt cccaggttga gcatccctgg agaagaagca 
3 721 tcgagacctg agccccagga acttcacctg acctaggccc tggcactgca cagaaagggg 
3 781 caaaacttaa ccaatccaat ggaatggaga cgatacccac tgtccaaagt atctaattac 
3841 aaacaaacca acaacagcaa caaatccacc tctccccatc ctgccactca cacccctgag 
3 901 cctccccttc tattctacca ctcgactatt cctttgactc tagttcctca aggggcaaga 

3 961 tctcccctgc ctccagcaaa atgcatcaag acttcctcat tcagctgtca cggtgtgaga 

4 021 atgagccgtc tcggcaatgg ctgctttggg gtgctctttg gggtgctctt ttcatctggt 
4081 catcattgtg gtcattttta ttctcctacc aggttccact tattgtcttg tcttcttttc 
4141 ctgaagttag tgacaaagga ccctgaagga atcccaagtc tgagtgacag ataccctcct 
4201 gctctcatca ggctgctgct gtcccttgga tccaactcag ggcataggag gaccttcatt 
4261 ctgcgtgcat tgacatcaaa tccaaaccac agaggagtca ccctcttctt ggtggaagcc 
4321 attctatgtc tctgttgtgt gtcagcacct gtgtgtgcac cctccacaga aagacttcag 
43 81 agcagaaata acagcattct gggctgacca agggcagcag gggaaacaca gggaacacct 
4441 ctccaatgtt tgtgtctgag gtgggggaga agaaggtatt ctactgagga tgtctctaag 
4501 ggagtgggcc atatttaaag agtcagtgtt tgggggaatg gcagtgtcac cacccctccc 
4 561 aggctgatgt gccatactca gagggccaac gaggtggctt taaatgatgt tagaatttgg 
4621 aggcttgtaa gataacaggg gctttcttcc ccctctcctg accttcaggc tgcttttgaa 
4 681 agcatgttca taagatagga actggaatcc ttcatcttcc ccaacacccc ccttgttcct 
4 741 gcctgttttt aaacctcata aagctctctg ttcccagact gtggggtatt tcttataccc 
4 801 tgcccccaag ggatccaagt caccacattg ccaaggggcc aagccttcta gcct 
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LOCUS (LOC) : OSTA136 GenBank (R) 

GenBank ACC. NO. (GBN) : X91807 
GenBank VERSION (VER) 
CAS REGISTRY NO. (RN) 
SEQUENCE LENGTH (SQL) 



X91807.1 GI:1136121 

172012-10-1 

1677 



MOLECULE TYPE (CI) : mRNA; linear 

DIVISION CODE (CI) : Plants, fungi, algae 

DATE (DATE) : 3 Nov 2000 

DEFINITION (DEF) : O. sativa mRNA for alpha- tubulin (clone OSTA-136) 

SOURCE: Oryza sativa (japonica cultivar-group) . 

ORGANISM (ORGN) : Oryza sativa (japonica cultivar-group) 



NUCLEIC ACID COUNT 

COMMENT : 

Overlaps with 

REFERENCE : 

AUTHOR (AU) : 
TITLE (TI) : 



JOURNAL (SO) : 
OTHER SOURCE (OS 

REFERENCE : 

AUTHOR (AU) : 
TITLE (TI) : 
JOURNAL (SO) : 

REFERENCE : 

AUTHOR (AU) : 
TITLE (TI) : 
JOURNAL (SO) : 



Tracheophyta; Spermatophyta; Magnoliophyta; Liliopsida; 
Poales; Poaceae; Ehrhartoideae ; Oryzeae; Oryza 
(NA) : 310 a 507 c 471 g 389 t 

Z11931. 

1 (bases 1 to 1677) 

Kraev, A. ; Chumakov, I . ; Carafoli, E. 

The organization of the ***human*** gene NCX1 

encoding the ***sodium*** - ***calcium*** 

* * * exchange r * * * 
Genomics, 37 (1), 105-112 ( ***1996*** ) 
) : CA 125:267114 

2 (bases 1 to 1677) 

Maestroni, A. ; Giani,S. ; Breviario,D. 
Rice alpha-tubulin cDNAs 
Unpublished 

3 (bases 1 to 1677) 
Breviaro, D . 

Direct Submission 

Submitted (25-SEP-1995) D. Breviaro, Instituto 
Biosintesi Vegetali CNR, Via Bassini n 15, 1-20133 
Milano, ITALY 



'EATURES (FEAT) 
Feature Key 



source 



Location 
1677 



jene 

:ds 



82. .1437 
82. .1437 



Qualifier 



/organism=" Oryza sativa (japonica 

cultivar- group) " 

/cultivar="Arborio" 

/db-xref = " taxon : 3 994 7 " 

/clone="OSTA-136" 

/t issue -type= n coleoptile n 

/clone -lib=" lambda zapll" 

/dev-stage="3 days old seedling" 

/gene="tubA" 

/gene="tubA M 

/codon- start =1 

/product= " alf a- tubulin" 

/protein-id= "CAA62917. 1" 

/db-xref ="GI: 1136122" 

/db-xref = " SPTREMBL : Q4 3 60 6 " 

/translation " MRECIS IHIGQAGIQVGNAC 

WEL YCLEHG I Q PDGQMPGD KT VGG 

GDDAFNTFFSETGAGKHVPRAVFVDLEPTMIDEV 

RTGDYRQLFHPEQVISGKEDAANN 

FARGH YT I GKE I VDLCLDR I RKLADNCTGLQGFL 

VFNAVGGGTGSGLGSLLLERLSVD 

YGKKSKLGFTVYPSPQVSTSWEPYNSVLSTHSL 

L E HTD VAVLLDNE A I YD I CRRSLD 

IERPTYTNRNRLVSQVISSLTASLRFDGALNVDV 

NEFQTNLVPYPRIHFMLSSYAPAI 

SAEKAYHEQLSVAEITNSAFEPSSMMAKCDPRHG 

KYMACCLMYRGDWPKDVNAAVAT 

IKTKRTIQFVDWCPTGFKCGINYQPPSWPGGDL 

AKVQRAVCMISNSTSWEVFSRID 

IKFDLMYSKRAFVHWYVGEGMEEGEFSEAREDLA 

ALEKDYEEVGSEFDDGDEGDEGDE Y" 



SEQUENCE (SEQ) : 

1 ggcgtcttcg 
61 tccgccgcca 
121 atccaggtcg 
181 ggacagatgc 
241 agtgagactg 
3 01 atgattgatg 
3 61 agtggcaagg 
421 attgttgatc 
481 ggcttccttg 
541 cttgagcgtc 
601 tcccctcagg 
661 ctccttgagc 
721 cgccgctccc 
781 gtcatctcct 
841 gagttccaga 
901 ccggcgatct 



tactcgcctc 
ccgccgccgc 
ggaacgcgtg 
ccggtgacaa 
gtgctgggaa 
aggtgaggac 
aggatgcagc 
tgtgccttga 
tgttcaacgc 
tctctgtgga 
tctccacctc 
acaccgatgt 
tcgacattga 
cactgactgc 
ccaacctggt 
cggccgagaa 



tctccgcgcc 
catgagggag 
ctgggagctc 
gaccgttggg 
gcatgtcccc 
tggtgactac 
caacaacttt 
ccgcatcagg 
tgttggagga 
ctatggcaag 
tgtggttgag 
cgctgtcctg 
gcgcccaacc 
ctccctgagg 
gccctacccg 
ggcctaccac 



ctcctccgcc 
tgcatctcga 
tattgcctcg 
ggaggtgatg 
cgtgctgtct 
cgccagctct 
gcccgtggtc 
aagcttgccg 
ggaacgggct 
aagtccaagc 
ccatacaaca 
ctcgacaatg 
tacaccaacc 
ttcgatggtg 
aggatccact 
gagcagctct 



gccgctcgcc 
tccacatcgg 
agcatggcat 
atgcttttaa 
tcgtcgatct 
tccaccctga 
actacaccat 
acaactgcac 
ccggtctcgg 

tcgggttcac 

gtgtcctctc 
aggccatcta 
gcaacaggct 
ctctgaatgt 
tcatgctttc 
ccgtggcgga 



gccgttcgtc 
gcaggccggt 
ccagcctgat 
caccttcttc 
tgagcctacc 
gcaggtcatc 
tggcaaggag 
tggtctccag 
ttcccttctc 
cgtgtacccg 
cacccactcc 
tgacatctgc 
tgtgtcccag 
ggatgtcaac 
ctcctacgcc 
gatcaccaac 



1021 gcgtgctgcc tgatgtaccg cggcgacgtg 

1081 accatcaaga cgaagcgcac catccagttc 

1141 ggcatcaact accagccgcc cagcgtcgtc 

12 01 gccgtgtgca tgatctccaa ctccaccagc 

12 61 aagttcgacc tcatgtactc caagcgcgcc 

1321 gaggaggggg agttctccga ggcccgcgag 

1381 gaggtcggct ccgagttcga cgatggtgac 

1441 ggttcagggt tcttgcctgg tgccttggca 

1501 tgtccgtgtg ggcttctatc tatcagtttg 

1561 cgattatgca gggtttgctt gtagctttcg 

1621 ttctttgtgg catctttaat atccaagttc 



gtccccaagg 
gtggactggt 
ccggggggag 
gtcgtcgagg 
ttcgtccact 
gacctcgccg 

gagggtgatg 

atgcttgatt 
tgtgtctggt 
ctgctgtgac 
gtggtttgtc 



acgtgaacgc 
gccccacggg 
acctggccaa 
tgttctcccg 
ggtacgtcgg 
cgctggagaa 
agggtgacga 
actgctgcta 
tttgaaaaac 
ctgtgttgtt 
gtaaaaaaaa 



cgcggtggcc 
gttcaagtgc 
ggtgcagagg 
catcgacatc 
cgagggcatg 
ggactacgag 
gtactagaga 
tcctatgatc 
atttgctttt 
tatgtgaacc 
aaaaaaa 
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LOCUS (LOC) : 
GenBank ACC. NO. (GBN) 
GenBank VERSION (VER) 
CAS REGISTRY NO. (RN) 
SEQUENCE LENGTH (SQL) 
MOLECULE TYPE (CI) : 
DIVISION CODE (CI) : 
DATE (DATE) : 
DEFINITION (DEF) : 



SOURCE : 
ORGANISM (ORGN) 



NUCLEIC ACID COUNT (NA) 
COMMENT : 

Similar to X91213. 
REFERENCE : 

AUTHOR (AU) : 

TITLE (TI) : 



JOURNAL (SO) : 
OTHER SOURCE (OS) : 
REFERENCE : 

AUTHOR (AU) : 
TITLE (TI) : 
JOURNAL (SO) : 



GENBANK. RTM. COPYRIGHT 2004 on STN 



GenBank (R) 



HSNCX22 
X93017 

X93017.1 GI:1067133 

170817-51-3 

2534 

DNA; linear 
Primates 
12 Nov 2000 

Homo sapiens partial SCL8A3 gene for solute carrier 
family 8 ( ***sodium*** / ***calcium*** 

***exchanger*** ), member 3 (SCL8A3 ) , exon 2. 

***human*** 
Homo sapiens 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; 
Euteleostomi; Mammalia; Eutheria; Primates; Catarrhini; 
Hominidae ; Homo 

: 602 a 595 c 644 g 693 t 



1 (bases 1 to 2534) 
Kraev, A. ; Chumakov # I . ; Carafoli,E. 
The organization of the ***human*** 



gene NCX1 



encoding the ***sodium*** - ***calcium*** 

* * * exchanger* * * 
Genomics, 37 (1), 105-112 ( ***]_996*** ) 
CA 125:267114 
2 (bases 1 to 2534) 
Kraev, A. S . 
Direct Submission 

Submitted (14-NOV-1995) A.S. Kraev, Swiss Federal 
Institute of Technology, Laboratory of Biochemistry 
III, Universitaetstr. 16, Zurich, CH-8092, SWITZERLAND 



FEATURES (FEAT) : 
Feature Key 



Location 
2534 



Qualifier 



source 



gene 
exon 



281. .2126 
281. .2126 



/organism="Homo sapiens" 

/db-xref="taxon: 9606" 

/ chromosome= " 14 " 

/map="g24 .1" 

/cell-line="WI38" 

/cell-type="f ibroblast" 

/ 1 i s sue - type = " lung " 

/clone-lib="Stratagene genomic 

#946204" 

/gene="SLC8A3" 

/gene="SLC8A3 " 

/number =2 

/product=" solute carrier family 8 
(sodium/calcium exchanger) , member 
3" 



SEQUENCE (SEQ) : 

1 ccagtttggg 
61 tatttcaagc 
121 ttgtgcctcc 
181 tatgtcactg 
241 ttttcctcat 
3 01 acaactggtg 
361 cagcctctca 
421 ggtcttcgag 



agacaggact 
catttttcaa 
cattgacatc 

gaggtgaagc 

gccttttcct 
ctgcaataga 
cctctgcctt 
cagaggctgg 



tgaaggctat 
cggagtctcc 
tatttttcca 
atcagttgta 
gcctctctga 
agccagtggc 
cctccatttt 
tggctcaggg 



tgctgcattt 
accagatggt 
agtgagagac 
ttggtgggaa 
tcttttctag 
taagtctcgt 
gggctggtta 
gacgtgccaa 



ccatccccag 
ttggaggaca 
tgccccatat 
cctgccgttt 
gtctctggcc 
gtatggcgtg 
cctttgtgct 
gcacagggca 



tattcccagc 
gagcagctat 
gttagtgcaa 
gctgtcccct 
tatcaggagg 
gttaaggttg 
cttcctgaat 
gaacaatgag 



541 aacccttccc 
601 atgttccttg 
661 tctcaagaga 
721 cgggtctgga 
781 gagatactcc 
841 ccttctacca 
901 tacgtgatcc 
961 gctgcttgga 
1021 ggtgtggtcc 
1081 ctggcctggg 
1141 acagacaaac 
1201 atggatggga 
1261 aaggaagtgg 
1321 cacccagaga 
13 81 caacagaaga 
1441 aatatcctga 
1501 cacaccgatg 
1561 tgcctggaga 
1621 aagaccatgt 
1681 gagttcacag 
1741 ggcataattg 
1801 gtccgcatag 
1861 cccttgcctc 
1921 gaccatgcag 
1981 gttatggagg 
2041 aggacagtag 
2101 ttggaattca 
2161 ccccatcttt 
2221 tttgtgttaa 
2281 gacaggttct 
2341 gaatcctgtg 
24 01 gctggtggag 
2461 actaagaagg 
2521 atctatgagc 



ttggggacaa 
gggtgtccat 
gggaggtgac 
atgaaactgt 
tctctttaat 
ttgtagggag 
cagacggaga 
gtatctttgc 
aggtttggga 
tggcagataa 
accgaggaat 
aaatgatgaa 
atgagtcccg 
aggacttaga 
gccgcgcctt 
agaaacatgc 
agcctgagga 
actgtggggc 
atgtggacta 
agggcacggt 
atgacgacat 
aggaggagca 
gggctgtcct 
gcatcttcac 
tcaaggttct 
aagggacagc 
agaatgatga 
tgccatctct 
tgtcaaactt 
gcttccaaac 
acaagagcta 
ctgtgggatg 
actagagaac 
tttg 



gattgccagg 
cattgctgac 
aattaagaaa 
ctccaacctg 
tgaggtgtgt 
tgcagccttc 
gactcgcaag 
ctacatctgg 
aggcctcctc 
acgactgctc 
tatcatagag 
ttcccatttt 
cagagagatg 
tcagctggtg 
ctaccgtatc 
agcagaacaa 
ctttatttcc 
tgtactcctg 
caaaacagag 
ggttctgaag 
ttttgaggag 
gccagaggag 
agcctcccct 
ttttgaatgt 
gcggacatca 
caagggtggc 
aactgtgtaa 
ttctgtcttt 
tggttccatc 
tcttcttcag 
aggacacaaa 
acagaagttt 
tgcttgggcc 



gtcattgtct 
cgcttcatgg 
cccaatggag 
acccttatgg 
ggtcatgggt 
aacatgttca 
atcaagcatc 
ctctatatga 
actctcttct 
ttctacaaat 
acagagggtg 
ctagatggga 
atccggattc 
gagatggcca 
caagccactc 
gccaagaagg 
aaggtcttct 
acagtggtga 
gatggttctg 
ccaggagaga 
gatgaacact 
gggatgcctc 
tgtgtggcca 
gatactattc 
ggtgcccggg 
ggtgaggact 
gtaaccttcc 
ctgtactgca 
acaggtatgc 
ttttctcact 
acattttctt 
tgtgatatca 
tcttcttcct 



attttgtggc 
catctattga 
aaaccagcac 
ccctgggttc 
tcattgctgg 
tcatcattgg 
tacgagtctt 
ttctggcagt 
tctttccagt 
acatgcacaa 
accaccctaa 
acctggtgcc 
tcaaggatct 
attactatgc 
gtatgatgac 
cctccagcat 
ttgacccatg 
ggaaaggggg 
ccaatgcagg 
cccagaagga 
tctttgtaag 
cagcaatatt 
cagttaccat 
atgtcagtga 
gtacagtcat 
ttgaagacac 
tgtattctgc 
ctttacaaca 
aggatcagca 
ttaaattgtt 
ctctgaaaca 
gattttggag 
cccttcctca 



cctgatatac 
agtcatcacc 
aaccactatt 
ctctgctcct 
tgatctggga 
catctgtgtc 
cttcatcacc 
cttctcccct 
gtgtgtcctt 
aaagtaccgc 
gggcattgag 
cctggaaggg 
gaagcaaaaa 
tctttcccac 
tggtgcaggc 
gagcgaggtg 
ttcttaccag 
agacatgtca 
ggctgactat 
gttctccgtg 
gttgagcaat 
caacagtctt 
cttggatgat 
gagtattggt 
cgtccccttt 
atatggggag 
ccctccctga 
tttccttgtg 
gacaccactg 
tctgggcaag 
caaaatgata 
aattcttgtg 
tatgaagggt 
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COPYRIGHT 2004 on STN 



LOCUS (LOC) : 
GenBank ACC. NO. (GBN) 
GenBank VERSION (VER) 
CAS REGISTRY NO. (RN) 
SEQUENCE LENGTH (SQL) 
MOLECULE TYPE (CI) : 
DIVISION CODE (CI) : 
DATE (DATE) : 
DEFINITION (DEF) : 
SOURCE * 
ORGANISM (ORGN) : 



NUCLEIC ACID COUNT (NA) 
REFERENCE : 

AUTHOR (AU) : 

TITLE (TI) : 



JOURNAL (SO) : 
OTHER SOURCE (OS) : 
REFERENCE : 

AUTHOR (AU) : 
TITLE (TI) : 
JOURNAL (SO) : 



HSNCX19 GenBank (R) 

X91216 

X91216.1 GI:1061138 

170612-18-7 

431 

DNA; linear 
Primates 
24 Nov 2000 

H. sapiens ncxl gene (exon 9). 

***human*** 
Homo sapiens 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; 
Euteleostomi; Mammalia; Eutheria; Primates; Catarrhini; 
Hominidae ; Homo 

: 127 a 95 c 108 g 101 t 
1 

Kraev,A. ; Chumakov, I. ; Carafoli,E. 

The organization of the ***human*** gene NCX1 

encoding the ***sodium*** - ***calcium*** 

* * * exchanger * * * 
Genomics, 37 (1), 105-112 ( 
CA 125:267114 
2 (bases 1 to 431) 
Krae v , A . S . 
Direct Submission 
Submitted (07-SEP-1995) A.S. 

Institute of Technology, Laboratory of Biochemistry 
III, Universitaetstr. 16, Zurich, CH-8092, SWITZERLAND 



Kraev, Swiss Federal 



FEATURES (FEAT) 
Feature Key 



Location 
1. .431 



Qualifier 



source 



/organism= u Homo sapiens " 
/db-xref ="taxon: 9606" 
/chromosome= "2 " 
/map="p21-23" 
/cell-line="WI38" 
/cell-type=" fibroblast" 



gene 
exon 



112 . .242 
112. .242 



/ clone - lib= " St ratagene #94 6204" 

/gene="ncxl" 

/gene="ncxl" 

/number = 9 

/usedin=X92368 :RNA 
/label=ex9 



SEQUENCE (SEQ) : 

1 cttagtaggt cattagggct tccttcctcc 
61 tccaaattaa acagaacaca gtgctcactc 
121 atgacaagca gccactgacc agcaaagagg 
181 gccccatcct gggagagcac accaagttgg 
241 aggtatgctc accaacactg cccaccagga 
3 01 atagggttgg ccaaagctta agatccacct 
3 61 tggcttgtga attgagagcc tttggggcca 
421 aggagtcctg t 



ttggctttct 
tctgatactt 
aagaggagag 
aagtgatcat 
gccagtctca 
ggaaagagta 
aattggaatt 



tatggcagga 
ccgtttcaca 
gcgcattgca 
tgaagaatcc 
ccttgggaca 
gtagatgtaa 
atagagttaa 



tccagggatt 
gacgaatatg 
gaaatggggc 
tatgaattca 
gaaactgttc 
tttcaggaac 
tcaggaacca 
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LOCUS (LOC) : 
GenBank ACC. NO. (GBN) 
GenBank VERSION (VER) 
CAS REGISTRY NO. (RN) 
SEQUENCE LENGTH (SQL) 
MOLECULE TYPE (CI) : 
DIVISION CODE (CI) : 
DATE (DATE) : 
DEFINITION (DEF) : 
SOURCE : 
ORGANISM (ORGN) : 



NUCLEIC ACID COUNT (NA) 
REFERENCE : 

AUTHOR (AU) : 

TITLE (TI) : 

JOURNAL (SO) : 
OTHER SOURCE (OS) : 
REFERENCE : 

AUTHOR (AU) : 
TITLE (TI) : 



JOURNAL (SO) : 
OTHER SOURCE (OS) 
REFERENCE : 

AUTHOR (AU) : 
TITLE (TI) : 
JOURNAL (SO) : 



OTHER SOURCE (OS) 



GENBANK. RTM. COPYRIGHT 2004 on STN 

HSNCX11 GenBank (R) 

X92368 

X92368.1 GI:1061130 

170612-17-6 

390 

DNA; linear 
Primates 
24 Nov 2000 

H. sapiens ncxl gene (exon 1). 

***human*** 
Homo sapiens 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; 
Euteleostomi; Mammalia; Eutheria; Primates; Catarrhini; 
Hominidae ; Homo 
: 73 a 85 c 121 g 111 t 
1 

Kraev,A. ; Chumakov, I. ; Carafoli,E. 
Molecular biological studies of the cardiac 

***sodium*** - ***calcium*** ***exchanger*** 
Ann. N. Y. Acad. Sci . , 119, 103-109 ( ***1996*** ) 
CA 125:134211 

2 (bases 1 to 390) 
Kraev , A . ; Chumakov , I . ; Caraf ol i ; E . 
The organization of the ***human*** 
encoding the ***sodium*** 

***exchanger*** 
Genomics, 3 7 (1) , 105-112 ( 
CA 125:267114 

3 (bases 1 to 390) 
Kraev , A . S . 
Direct Submission 
Submitted (13-OCT-1995) A.S. 

Institute of Technology, Laboratory of Biochemistry 
III, Universitaetstr . 16, Zurich, CH-8092, Switzerland 
CA 125:267114 



( 

gene NCX1 
***calcium*** 

***1996*** ) 

Kraev, Swiss Federal 



FEATURES (FEAT) 
Feature Key 



source 



Location 
.390 



Qualifier 



gene 



join(l 

X91213 

X91614 , 

X91614 

X91214 

X91214 

X91214 

X91215 

X91216 

X91217 

X91963 



.128, 

1:108, 

1:205, 

1:839, 

1:38. , 

1:478 , 

1:600, 

1:201, 

1:112. 

1:154, 

1:115 



.1936, 

.311, 

. 942, 

58, 

.495, 

.614, 

.270, 

.242, 

.253, 

.390, 



/ org anism= "Homo sapiens" 
/db-xref="taxon: 9606" 
/ chromosome = " 2 11 
/map="p21-23" 
/clone="809 b 6" 
/clone-lib="CEPH megaYAC" 
/gene="ncxl" 



mRNA 



exon 



join(l, 
X91213 . 
X91614. 
X91614. 
X91214 . 
X91214. 
X91214 . 
X91215. 
X91216. 
X91217, 
X91963. 
X91647. 



1. .128 



. 128, 
1:108. 
1:205, 
1:839, 
1:38. . 
1:478, 
600, 
201. 
112 . 
154, 
115. 
58. , 



.1936, 

.311, 

.942, 

58, 

.495, 

.614, 

.270, 

.242, 

.253, 

.390, 

3536) 



/gene=" ncxl" 



/product = " sodium- calcium 

exchanger" 

/label=RNA 

/gene="ncxl 1 ' 

/number =1 

/label=exl 



SEQUENCE (SEQ) : 

1 gcttcccaca gaagatggga gcgacctctt 
61 tgcgccgtat tttctactag cgtggaggaa 
121 ccaggtaggt tcttatgatg gcaggcagaa 
181 ccatttgctg ctcataaggc tacacttccc 
241 ttgtgtgtgt gtgtgtgtgt gtgtgtgtgt 
301 ctgcacattt ttctgggtgt ccgcgcttcc 
3 61 gggcgtgagg gtgcctgcct gcctgccagt 



cctgatcggg 
cggaggaaga 
ggcatttagt 
tctgctttgg 
gtgtgtgtgt 
cagagtgaaa 



agctgtttaa 
atccattcac 
cagagaccaa 
caaacgagcg 
gtgatgtggt 
ttgctcgggc 



aaggagggag 
actccccaaa 
gaactatttt 
gcttctaaat 
gtgtgcgcgc 
tggtgcgtct 
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LOCUS (LOC) : 
GenBank ACC. NO. (GBN) : 
GenBank VERSION (VER) 
CAS REGISTRY NO. (RN) 
SEQUENCE LENGTH (SQL) 
MOLECULE TYPE (CI) : 
DIVISION CODE (CI) : 
DATE (DATE) : 
DEFINITION (DEF) : 
SOURCE : 
ORGANISM (ORGN) : 



NUCLEIC ACID COUNT (NA) 
REFERENCE : 

AUTHOR (AU) : 

TITLE (TI) : 



JOURNAL (SO) : 
OTHER SOURCE (OS) : 
REFERENCE : 

AUTHOR (AU) : 
TITLE (TI) : 
JOURNAL (SO) : 



HSNCX18 GenBank (R) 

X91215 

X91215.1 GI:1061137 

170612-16-5 

381 

DNA; linear 
Primates 
24 Nov 2000 

H. sapiens ncxl gene (exon 8). 

***human*** 
Homo sapiens 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; 
Euteleostomi ; Mammalia; Eutheria; Primates; Catarrhini; 
Hominidae ; Homo 
94 a 98 c 66 g 123 t 

1 

Kraev,A. ; Chumakov, I . ; Carafoli, E. 
The organization of the ***human*** gene NCX1 
encoding the ***sodium*** 

* * * exchange r * * * 
Genomics, 37 (1), 105-112 ( 
CA 125:267114 
2 (bases 1 to 381) 
Kraev, A. S . 
Direct Submission 

Submitted (07-SEP-1995) A.S. Kraev, Swiss Federal 
Institute of Technology, Laboratory of Biochemistry 
III, Universitaetstr. 16, Zurich, CH-8092, SWITZERLAND 



***calcium*** 
* * *1996* ** ) 



FEATURES (FEAT) 
Feature Key 



source 



Location 
,381 



Qualifier 



gene 
exon 



201. .270 
201. .270 



/organism= n Homo sapiens" 

/db-xref ="taxon: 9606" 

/ chromosome= " 2 11 

/map="p21-23" 

/cell-line="WI38" 

/cell -type= M fibroblast" 

/ 1 i s sue - type = " lung " 

/clone- lib= " Stratagene #9462 04 " 

/gene="ncxl" 

/gene="ncxl" 

/number =8 

/usedin=X92368 :RNA 
/label=ex8 



SEQUENCE (SEQ) : 

1 agtgatcctc catcagtaac cttccaccag 
61 ctatgatcat tgaatcccca aactaacgtt 
121 ttagcttact aattccacaa agctctgata 
181 tctgcctgtt cttttgctag gccaacctgt 
241 gattctctct actgtaatca ccattgccag 
3 01 acagcctccc agagttcttt aatgttagag 
361 tgtaaacatt gctaatatgc t 



agctccttct 
gcttgtgatg 
gcaaatcatg 
cttcaggaag 
gtactcattt 
acattacagt 



gtgacctacc 
tgtgcatctg 
caatccattc 
gttcatgcta 
catcatgatc 
catgcattta 



taggggtgac 
ggtgtgatgt 
tgctgatttt 
gagaacatcc 
cttgaaaacc 
gccctctctc 
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LOCUS (LOC) : 
GenBank ACC. NO. (GBN) : 
GenBank VERSION (VER) 
CAS REGISTRY NO. (RN) 
SEQUENCE LENGTH (SQL) 
MOLECULE TYPE (CI) : 
DIVISION CODE (CI) : 
DATE (DATE) : 
DEFINITION (DEF) : 
SOURCE : 
ORGANISM (ORGN) : 



NUCLEIC ACID COUNT (NA) 
REFERENCE : 

AUTHOR (AU) : 

TITLE (TI) : 



JOURNAL (SO) : 
OTHER SOURCE (OS) 
REFERENCE : 

AUTHOR (AU) : 
TITLE (TI) : 
JOURNAL (SO) : 



GENBANK. RTM. COPYRIGHT 2004 on STN 

HSNCX1567 GenBank (R) 

X91214 

X91214.1 GI:1061136 

170612-15-4 

800 

DNA; linear 
Primates 
24 Nov 2000 

H. sapiens ncxl gene (exons 5, 6 and 7). 

***human*** 
Homo sapiens 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; 
Euteleostomi; Mammalia; Eutheria; Primates; Catarrhini; 
Hominidae ; Homo 

: 206 a 125 c 126 g 343 t 
1 

Kraev , A . ; Chumakov , I . ; Caraf oli , E . 
The organization of the ***human*** gene NCX1 



encoding the *** sodium*** 

* * * exchanger* * * 
Genomics, 37 (1), 105-112 ( 
CA 125:267114 
2 (bases 1 to 800) 
Kraev , A . S . 
Direct Submission 
Submitted ( 07-SEP- 1995) A.S. 



***calcium*** 
***1996*** ) 



Kraev, Swiss Federal 



Institute of Technology, Laboratory of Biochemistry 
III, Universitaetstr . 16, Zurich, CH-8092, SWITZERLAND 



FEATURES (FEAT) : 
Feature Key 



Location 
1. .800 



Qualifier 



source 



gene 
exon 



exon 



exon 



38. .614 
38. .58 



478. .495 



600. .614 



/organism="Homo sapiens" 

/db-xref ="taxon: 9606" 

/chromosome= " 2 " 

/map="p21-23" 

/cell-line="WI38" 

/cell -type= " fibroblast » 

/ 1 i s sue - type = " lung " 

/clone-lib="Statagene #946204" 

/gene="ncxl" 

/gene="ncxl" 

/ number =5 

/usedin=X923 68 : RNA 
/label=ex5 
/gene="ncxl" 
/number=6 

/usedin=X923 68 : RNA 
/label=ex6 
/gene="ncxl" 
/number -7 

/usedin=X923 68 : RNA 
/label=ex7 



SEQUENCE (SEQ) : 

1 ttaattctgt 
61 aagcatttca 
121 gtgatacagt 
181 ggctattgac 
241 accttttgaa 
3 01 ctcataatct 
3 61 ttgtaaatat 
421 atttgttatg 
481 gcttcacaat 



gtttgtcttt 
tttcttgcat 
agctctgtga 
ctcattttgt 
aaatcggtga 
taaaagaacg 
aatttggcaa 
tagagtgtca 
aacaggtatg 



gtctgtttcc 
ttcctttcca 
cttttatttc 
caaggtcaaa 
tttcttaggt 
attagtgatt 
gtaccttggg 
aattataaca 
aatttttcaa 



ttcacagccc 
tttttctaga 
tcttgacttg 
tagtttatat 
atgcacaaga 
cagtcatgaa 
tgggttgtca 
tttgttgttg 
gtctaatgct 



tgttattgaa 
ttattttcca 
ctagcaagat 
tgcattttta 
attaaatttg 
cattttccta 
ggcagtctga 
tttttttttc 
atctaacttt 



tgagcttggt 
tttccgtcag 
tgttgtttag 
atttagtaca 
tgcattaaat 
gtcttcttaa 
tgtcactggt 
tttttaggtg 
tactgtctgt 



601 aaaatacctg tttggtaaga cttatttttt taatgttcct tatttttccc caaataccct 

661 taaccatcaa tccaaaccta catcttatgt aacttgcatt aatatttaac tgtggcacat 

721 ggtgtcgtct tgctggtttt acacatttaa cgttttacaa attaataatg tgtgtgtgtt 

781 gtgtttataa gctgttcata 
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LOCUS (LOC) : 
GenBank ACC. NO 
GenBank VERSION 
CAS REGISTRY NO 
SEQUENCE LENGTH 
MOLECULE TYPE (CI) : 
DIVISION CODE (CI) : 
DATE (DATE) : 
DEFINITION (DEF) 
SOURCE : 
ORGANISM (ORGN) 



NUCLEIC ACID COUNT 

REFERENCE : 

AUTHOR (AU) : 
TITLE (TI) : 



(GBN) 
(VER) 
(RN) 
(SQL) 



(NA) 



JOURNAL (SO) : 
OTHER SOURCE (OS) 
REFERENCE : 

AUTHOR (AU) : 
TITLE (TI) : 
JOURNAL (SO) : 



OTHER SOURCE (OS) : 



GENBANK. RTM. COPYRIGHT 2004 on STN 

HSNCX134 GenBank (R) 

X91614 

X91614.1 GI:1061135 

170612-14-3 

1468 

DNA; linear 
Primates 
24 Nov 2000 

H. sapiens ncxl gene (exons 3 & 4) . 

***human*** 
Homo sapiens 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; 
Euteleostomi; Mammalia; Eutheria; Primates; Catarrhini; 
Hominidae; Homo 

: 440 a 335 c 279 g 414 t 

1 (bases 1 to 1468) 

Kraev, A. ; Chumakov, I . ; Carafoli, E. 

The organization of the ***human*** gene NCX1 
encoding the ***sodium*** 

* * * exchanger* * * 
Genomics, 37 (1), 105-112 ( 
CA 125:267114 

2 (bases 1 to 1468) 
Kraev, A. S . 
Direct Submission 
Submitted (17-SEP-1995) A.S. 



***calcium*** 



Kraev, Swiss Federal 



Institute of Technology, Laboratory of Biochemistry 
III, Universitaetsstr. 16, Zurich, CH-8092, SWITZERLAND 
CA 125:267114 



FEATURES (FEAT) : 
Feature Key 



source 



Location 
1. .1468 



Qualifier 



gene 
exon 



exon 



205. .942 
205. .311 



839. .942 



/ organism= " Homo sapiens " 

/db-xref ="taxon: 96 06" 

/chromosome= " 2 " 

/map="p21-23" 

/cell-Iine="WI38 fl 

/cell- type= " fibroblast 11 

/ 1 i s sue - type = " lung " 

/clone- lib="Stratagene #946204" 

/gene="ncxl" 

/gene="ncxl" 

/number=3 

/usedin=X92368 :RNA 
/label=ex3 
/gene="ncxl M 
/number=4 

/usedin=X92368 :RNA 
/label=ex4 



SEQUENCE (SEQ) : 

1 caggggagct 
61 tgaagaaaaa 
121 gttaaccttg 
181 gtcaatttct 
241 gtatgagaaa 
3 01 tgagaagaaa 
3 61 cacccctgga 
421 tgtaacaggg 
481 agcgttaggt 
541 tccatttctg 
601 gggtacctac 
661 gaaaacttaa 
721 cccatgtgct 
781 aagagcatga 
841 agatcattac 
901 ttgtgcttga 



atgcattggg 
actcacagta 
ctttcctctt 
attctctgtt 
aacaagacct 

ggtgggggag 
tgcctgcact 
cacagatctc 
gcgctgcatt 
ggaaagttgc 
tgactgctaa 
tgggggccag 
gccagttctc 
gcgtgtgact 
cattagaata 
ggaaccaaaa 



tgaaatctct 
cagaagtttc 
ctctatgttc 
tcagcaaaac 
tcttccttga 
ctgctccagg 
cttcagaaca 
atgctgagcc 
aacgtctgag 
tgcagatgcc 
ctgaagcggg 
ccaagagtac 
cctccataac 
ccaaccattt 
tttgaccgtg 
tggataagaa 



gatctttcat 
tcgattactg 
cttctcttct 
aatatcagtc 
gattggagag 
gctgagccaa 
tgacttacaa 
acagtaggca 
agattaattt 
atgcaatgcc 
aataattcgt 
ccaagatgcc 
atcacagtaa 
gttttgcctt 
aggaatatga 
gaggaatgaa 



acctatctga 
tttgtctgaa 
ctttcctctt 
aaggtaattg 
ccccgcctgg 
cagcttctgc 
tgcacacatc 
ggcctgtagc 
tcagggcagt 
atgccaaaat 
gaaagtgata 
cttttacata 
cattcagctt 
tgtcttgtgt 
gaaagagtgc 
aggtgtgaga 



tacccattct 
agtgcagctg 
ccccttgttc 
atgatgagga 
tggagatgag 
tggcctgtgc 
cctccaccta 
tacatcagcc 
caatcaagca 
accccaaaat 
aattagcaaa 
cttcaggagg 
ggtggacacc 
tcccacagga 
agtttctccc 
gtaaacaaag 



1021 ctctcctctt 
1081 catttccctt 
1141 aactaacctt 
1201 tgattacata 
1261 tccaattatt 
1321 catacctcaa 
1381 ccctaatggc 
1441 cagtttaaaa 



cctcggcttc caagtactat 
ccctaattca caagtgcaac 
gattgcaacc agatttaata 
aaagaatgtg tttagttttt 
aaatcttccc taaaatttta 
taaagctgga aaaaagaaac 
aactaacagg aaacttcaga 
atatttaata agaacaaa 



acttcattgc 
aggcaacgcc 
acactgaaag 
cactactcac 
gtgataaaga 
tgcttaatac 
attcaaataa 



ctttgaagct 
cactttcttc 
ggatttctgt 
ggtttattct 
cgacttaata 
ctattagtat 
ttaggcttct 



ttagcaattt 
aggaaatgcc 
aattcagaaa 
aaaatgtcac 
cctcatcaat 
tagtagatga 
ttggagaaca 
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LOCUS (LOC) : 
GenBank ACC. NO. (GBN) 
GenBank VERSION (VER) 
CAS REGISTRY NO. (RN) 
SEQUENCE LENGTH (SQL) 
MOLECULE TYPE (CI) : 
DIVISION CODE (CI) : 
DATE (DATE) : 
DEFINITION (DEF) : 
SOURCE • 
ORGANISM (ORGN) : 



NUCLEIC ACID COUNT (NA) 
REFERENCE : 

AUTHOR (AU) : 

TITLE (TI) : 



JOURNAL (SO) : 
OTHER SOURCE (OS) : 
REFERENCE : 

AUTHOR (AU) : 
TITLE (TI) : 
JOURNAL (SO) : 



GENBANK. RTM. COPYRIGHT 2004 on STN 

HSNCX12 GenBank (R) 

X912 13 

X91213.1 GI:1061134 

170612-13-2 

2129 

DNA; linear 
Primates 
24 Nov 2000 

H. sapiens ncxl gene (exon 2). 

***human*** 
Homo sapiens 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; 
Euteleostomi; Mammalia; Eutheria; Primates; Catarrhini; 
Hominidae ; Homo 

: 590 a 381 c 523 g 635 t 
1 

Kraev, A. ; Chumakov, I . ; Caraf oli , E . 

The organization of the ***human*** gene NCX1 

encoding the ***sodium*** - ***calcium*** 

* * * exchanger* * * 
Genomics, 37 (1), 105-112 ( 
CA 125:267114 
2 (bases 1 to 2129) 
Kraev, A. S . 
Direct Submission 

Submitted (07-SEP-1995) A.S. Kraev, 

Institute of Technology, Laboratory of Biochemistry 
III, Universitaetstr. 16, Zurich, CH-8092, SWITZERLAND 



Swiss Federal 



FEATURES (FEAT) : 
Feature Key 



Location 
2129 



Qualifier 



source 



gene 
exon 



108. .1936 
108 . .1936 



/organism= n Homo sapiens" 

/db-xref ="taxon: 9606" 

/ chromosome= " 2 " 

/map="p21-23" 

/cell-line= n WI38" 

/cell - type= " fibroblast " 

/tissue - type= " lung " 

/clone- lib="Stratagene #946204" 

/gene="ncxl" 

/gene="ncxl" 

/number =2 

/usedin=X92368 : RNA 
/label=ex2 



SEQUENCE (SEQ) : 

1 aaattttggt 
61 acatgacttt 
121 gaagtgtcat 
181 atctgttagt 
241 aaatggaagg 
3 01 gggtgatttt 

3 61 ctactgtgta 
421 ggttcatgtc 

4 81 ccaatggaga 
541 ccttgatggc 
601 gccataactt 
661 atatgttcat 
721 ttaagcattt 
781 tttacattat 
841 ctttcttctt 
901 tttacaagta 
961 atgaaggaga 



aagagtaata 
ttttctgccc 
gtacaacatg 
tactgtgagt 
agaaggaaat 
gcccatttgg 
ttttgtggcc 
ctctatagaa 
gaccaccaag 
cctgggatct 
cactgcagga 
cattattgca 
gcgtgtcttc 
tttgtctgtc 
ctttcccatc 
tgtctacaag 
caggccatct 



aaaataagta 
tctcccccat 
cggcgattaa 
ctcttatttt 
gaaactggtg 
gaaccccaag 
atggtctaca 
gtcatcacat 
acaactgtga 
tctgctcctg 
gacctcggtc 
ctctgtgttt 
tttgtgacag 
atatctcctg 
tgtgttgtgt 
aggtatcgag 
tctaagactg 



attagtaatg 
cttattttta 
gtctttcacc 
cccatgtgga 
aatgtactgg 
acccttcttt 
tgtttcttgg 
ctcaagaaaa 
ggatctggaa 
agattctcct 
ctagcaccat 
atgtggtgcc 
cagcctggag 
gtgttgtgga 
tcgcttgggt 
ctggcaagca 
aaattgaaat 



ctttggctgc 
ccagtaggtt 
caccttttca 
ccatgtaatt 
atcatattac 
tggggacaaa 
agtctctatc 
agaaataacc 
tgaaacagtt 
ttcagtaatt 
cgtgggaagt 
tgacggagag 
catctttgcc 
ggtctgggaa 
agcggatagg 
gagggggatg 
ggacgggaaa 



agctctaatg 
gtgacagttg 
atgggatttc 
gctgagacag 
tgtaagaaag 
attgctagag 
atagctgatc 
ataaagaaac 
tctaacctga 
gaagtgtgtg 
gctgcattca 
acaaggaaga 
tacacctggc 
ggtttgctta 
agacttctgt 
attattgaac 
gtggtcaatt 



1081 atgatgaaga 
1141 cagataaaga 
1201 aaaaaagtag 

12 61 ttttaaagag 

13 21 ctgaagtgac 
13 81 gtctggagaa 
1441 acactgtgtt 
1501 aatttactga 
1561 gtatcataga 
1621 tcaaagtatc 
1681 ttgcttgcct 
1741 gcatttttac 
18 01 tgaaagtatt 
1861 aagggactgc 
1921 agaatgatga 
1981 ggttcagtgt 
2041 ggaatggaat 
2101 gttatcaata 



agctaggcga 
aatagagcaa 
agcattttat 
gcatgcagct 
tgaaaatgac 
ctgtggtact 
tgttgacttc 
aggaactgtg 
tgatgatatc 
ttctgaagct 
cggatctccc 
ttttgaggaa 
gagaacatct 
cagaggtgga 
aattgtgtaa 
gtttatgaat 
agcttttata 
tgctctgcac 



gaaatggcta 
ttaatagaat 
cgcattcaag 
gaccaagcaa 
cctgttagta 
gtggccctta 
agaacagagg 
gtgtttaagc 
tttgaggagg 
tcagaagatg 
tccactgcca 
cctgtgactc 
ggagctcgag 
ggggaggatt 
gttctatatt 
gtgagtctgt 
caagatccct 
acagagatc 



ggattctgaa 
tagctaacta 
ctactcgcct 
ggaaggctgt 
agatcttctt 
ccattatccg 
atggcacagc 
ctggtgatac 
atgaaaattt 
gcatactgga 
ctgtaactat 
atgtgagtga 
gaaatgttat 
ttgaggacac 
atatatgtgt 
gcatcatttt 
ttcaagatat 



ggaacttaag 
ccaagtccta 
catgactgga 
cagcatgcac 
tgaacaaggg 
cagaggtggt 
aaatgctggg 
ccagaaggaa 
ccttgtgcat 
agccaatcat 
ttttgatgat 
gagcattggc 
cgttccatat 
ttgtggagag 
gtgtgtgtgt 
ttaaattaaa 
cagtctttgc 



cagaagcatc 
agtcagcagc 
gctggcaaca 
gaggtcaaca 
acatatcagt 
gatttgacta 
tctgattatg 
atcagagtgg 
ctcagcaatg 
gtttctacac 
gaccacgcag 
atcatggagg 
aaaaccatcg 
ctcgaattcc 
gtgtgtgtgt 
tagcatgcaa 
ttgggtgcca 
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LOCUS (LOC) : 
GenBank ACC. NO. (GBN) 
GenBank VERSION (VER) 
CAS REGISTRY NO. (RN) 
SEQUENCE LENGTH (SQL) 
MOLECULE TYPE (CI) : 
DIVISION CODE (CI) : 
DATE (DATE) : 
DEFINITION (DEF) : 
SOURCE: 
ORGANISM (ORGN) : 



NUCLEIC ACID COUNT (NA) 
REFERENCE : 

AUTHOR (AU) : 

TITLE (TI) : 



JOURNAL (SO) : 
OTHER SOURCE (OS) 
REFERENCE : 

AUTHOR (AU) : 
TITLE (TI) : 
JOURNAL (SO) : 



GENBANK. RTM. COPYRIGHT 2004 on STN 

HSNCX112 GenBank (R) 

X91647 

X91647.1 GI.-1061133 

170612-12-1 

3777 

DNA; linear 
Primates 
24 Nov 2000 

H . sapiens ncxl gene (exon 12). 

***human*** 
Homo sapiens 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; 
Euteleostomi; Mammalia; Eutheria; Primates; Catarrhini; 
Hominidae; Homo 

: 1078 a 753 c 726 g 1220 t 
1 

Kraev,A. ; Chumakov, I. ; Carafoli,E. 
The organization of the ***human*** gene NCX1 
encoding the ***sodium*** 

* * * exchange r * * * 
Genomics, 37 (1), 105-112 ( 
CA 125:267114 
2 (bases 1 to 3777) 
Kraev, A. S . 
Direct Submission 

Submitted (19-SEP-1995) A.S. Kraev, Swiss Federal 
Institute of Technology, Laboratory of Biochemistry 
III, Universitaetsstr . 16, Zurich, CH-8092, SWITZERLAND 



***calcium*** 



FEATURES (FEAT) 
Feature Key 



Location 



Qualifier 

/organism="Homo sapiens" 

/db-xref = M taxon: 9606" 

/chromosome= " 2 " 

/map="p21-23" 

/cell-line="WI38" 

/cell- type= " fibroblast » 

/tissue -type=" lung" 

/clone- lib="Stratagene #946204" 

/gene="ncxl n 

/gene=" ncxl" 

/number =12 

/usedin=X92368 :RNA 

/label=exl2 

/gene="ncxl" 

/replace="c" 

/gene="ncxl" 

/replace="t " 

/gene="ncxl" 

/replace="t" 

/gene="ncxl" 

/replace="ta" 



source 



1. .3777 



gene 
exon 



variation 

variation 

variation 

polyA- signal 

polyA-site 

variation 



58, 
58, 



3536 
3536 



2718 

3012. .3013 
3129 

3519. .3524 
3537 

3589. .3591 



SEQUENCE (SEQ) : 

1 ctccaaagac atctctaaaa gattgagtgt cattgacttt ctcttcttcc tctgcagaca 
61 catttgccag caaagtggca gccacccagg accagtatgc agacgcctcc ataggtaacg 
121 tcacgggcag caacgcggtg aatgtcttcc tgggaatcgg tgtggcctgg tccatcgctg 
181 ccatctacca cgcagccaat ggggaacagt tcaaagtgtc ccctggcaca ctagctttct 
241 ctgtcactct cttcaccatt tttgctttca tcaatgtggg ggtgctgctg tatcggcgga 

3 01 ggccagaaat cggaggtgag ctgggtgggc cccggactgc caagctcctc acatcctgcc 
361 tctttgtgct cctatggctc ttgtacattt tcttctcctc cctggaggcc tactgccaca 
421 taaaaggctt ctaaaggaac tatcagatat agtaaattta tatatataca tatatataca 

4 81 taaaaattat gtataatgga cagaggaaac tgacatttgt catgttcact tacctgctga 
541 tggaatccag cttcaagagc atactctgta ctagggccga agtaaaaaac catcacctcc 
601 cattcccagg ggcatcatca tgttcaacaa ggcatggagg cagggcatct ttgcagctca 
661 gtctagaagg gctgcactct ctccaggttg ataaatcctt aaggctttga tttgttttgt 
721 ttttggtttt gttttcagtg gagctgggga ggtagttaat gtttggcttt atttttgtta 
781 ttttgttttg ttttgttttt ttgggagagt cagggttgtt gcttttcttt gtggaaagtg 
841 aaaccatcca aatgtaaatg ggttttggta aaaatttaaa tcattagtat tccccctcac 
901 ctcccccaat cacttaaaaa tattttggat taagaaaaat ctgggcatgg aagaagaaag 
961 aagcatgtct tcatcgtatt accaaagttc atgcttatct ccggaatgtg agtggaggtg 

1021 aagctgcctc caagaagaag cataaaagtg gaatggagcc aggaaatccg atggttctag 
1081 aaatagtctg atatttaaac atgtgatacc tggcagtctc gtttaacagg tacaaggaaa 
1141 acgtgcctag attcccagga acatgcaaaa tcctttcttt cttatctctt tagctctgga 
1201 ctgtgattgg caaggtcctt cttccagcat tcagcccagc taagccccca ggtgccccat 
1261 cccaaccctg ttcctcctgt ccacctgcca tcccctatgc aaacagtaag aataacccca 
13 21 ttcaaaaagc acatcatcgt tttccatttg cattaacatg tgtctcagtc ccatgttgcc 
1381 gttgcttggg attgtctgtc agttttattt tcaaaggcat ccatggcttg cacaatcctg 
1441 ttccagtcat gactgaacat ttgctccttc ttcatgtgcc gttcggaaat gttgttgtga 
1501 tacctgttac acagtgcatg gtgaaaaaca aataaaacaa aacaaagagt atctgtatat 
1561 agtagagtat agtacatact gttctcccat ttggcaatgt tgattggaca ttgaagacat 
1621 aagtgagttt tcttttcacc tgagttgtta cttttgtgct gttattgagt ttgattaatt 
1681 actagggata aaaggagaaa atggattatt gttcacggtt ctgcacattc atttctaaga 
1741 agcaataact gtcatgtggg gagaagttaa agctattgag aggatagcag gcaaactaca 
1801 aagatcttca tggaaaatta gccatgtgga acacatcaga ggcctctaaa aatcacccat 
1861 taattcagga aggccaagga gaaaggcctt atagagacgt tgatatgttg gatgtgccta 
1921 ggctttcaga gccacccttt ccacaacacc cctccctgca aagtatttat ttcacatctg 
1981 cactgtctgg cacagatggt agatagtgct ggtttgttca ttttattttt ttacttaaaa 
2041 ggctattttg agccctgttt ctttcactgt ccagtctagt cctctttgat tatatcagta 
2101 gttgctgagt aagaaagaag ccagggtgac caacgggcct ttaaaagtgt tgtctcctct 
2161 acttatgctg aaagagaagg caattaaata agactagtac ctcccaggag gattggactg 
2221 ggatattttt aaccctttaa aaagaatagc tgtttctatg ttaaaatacc aaagaacatg 
22 81 gataaaccca acattccaaa gtagtgagtc cactaatgag aaaaataata gaatgacttt 
2341 ggtcaacctc tcggagactt ctgtgtctat aaggaatccc aggctggaga cattcctagc 
24 01 cctctgtatt gattcaaaaa tacttaataa attaaagctg ttgagactta ttttttcttc 
2461 tgtcactcag taaccatgat ccttcctcat ttaataaaca tttggtgact gaatgagtaa 
2521 ttaaatgctg gttacccact taatgtgcca ggtagtatga tactttctgg ggactaagcc 
2581 atgaacaaaa cagtctagat ccctgccctc agaagggtta cagtttatgt gattactatt 
2641 ttcatgagta aaagtgaaga aagccatatg gaaagatttt tatcttgcaa gaaaaaacaa 
2701 ttatgaaact cttttaagat aaacacactg aaactgtatc aaagcaattg tccaaattgt 
2761 atttataccc aagaatttct ttaactaaga gagcataagg catatgtttg gaaaaccacc 
2821 ctctttatct ttgaccggct tgcagataaa tatatctctc cattttaaac caagaagggc 
2881 aatcatgttg gtgatccaga tcactgagaa agcccagtgt atcccatctt ttatctttgt 
2941 tggcaatgga acttttctat ggcccacact ttacaattct ttgtcattct aacccatcct 
3 001 tcccatcctt attttttttt tttttgagaa ttgctaaatg gaaagctagc ctagaagcac 
3 0 61 caagtaaata tattcaagga atataagttg tttaaacatt agaaaaattt ttgcactcat 
3121 tttttagcag tattaggaat gtcaataatc ctgtagcaaa ttttcacaga gaactttaag 
3181 aaattcttgc attggtcgat ttcaatttga aagctttttg gtttgtttgc tttttaaatt 
3241 ttcatgttct aggaaactat gattctggtt gttcaggatt gttattatta tagttgtgta 
33 01 aaattatttt attttgtgtg tattgtgcac agcttggggg ggggcgggaa atgcactaat 
33 61 tgtgctcttc cttataaatg gtacatatta ctgacacaga caaataaagt ttctaattgt 
3421 ttctgattta atcactagtg atacagcata ttctgtatga aatgttttct cctttctcat 
3481 tgtcatctac ttcatttttt gttttcatgt tttgaagaaa taaaaaccaa aatggtatta 
3 541 ttgtgcaact ggtatcatca tccaaagaaa aaaacagaca ccaagtattc aaactcttgc 
3601 aaacgtcaac ccttcggtca tgcaatgttc tctttttaat gtcccaggag aacacagtgt 
3 661 cagaatattt gtctgtccta cagtgctgag atatatgttg gacattcctc catttcactg 
3721 atttttttta cgttgcttag tatgactcta tctacatcct ttcctgcatc caggatc 
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LOCUS (LOC) : HSNCX111 GenBank (R) 

GenBank ACC. NO. (GBN) : X91963 
GenBank VERSION (VER) 
CAS REGISTRY NO. (RN) 
SEQUENCE LENGTH (SQL) 

MOLECULE TYPE (CI) : DNA; linear 

DIVISION CODE (CI) : Primates 
DATE (DATE) : 24 Nov 2000 



X91963 .1 GI:1061132 
170612-11-0 
399 



SOURCE : 
ORGANISM (ORGN) : 



NUCLEIC ACID COUNT (NA) 
REFERENCE : 

AUTHOR (AU) : 

TITLE (TI) : 



JOURNAL (SO) : 
OTHER SOURCE (OS) 
REFERENCE : 

AUTHOR (AU) : 
TITLE (TI) : 
JOURNAL (SO) : 



OTHER SOURCE (OS) : 



FEATURES (FEAT) 
Feature Key 



***human*** 
Homo sapiens 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata ; 
Euteleostomi; Mammalia; Eutheria; Primates; Catarrhini; 
Hominidae ; Homo 
: 87 a 93 c 109 g 110 t 

1 (bases 1 to 399) 

Kraev, A. ; Chumakov, I. ; Carafoli,E. 
The organization of the ***human*** gene NCX1 
encoding the ***sodium*** 

* * *exchanger* * * 
Genomics, 37 (1), 105-112 ( 
CA 125:267114 

2 (bases 1 to 399) 
Kr ae v , A . S . 

Direct Submission 

Submitted (04 -OCT- 1995) A.S. Kraev, Swiss Federal 
Institute of Technology, Laboratory of Biochemistry 
III, Universitaetsstr . 16, Zurich, CH-8092, SWITZERLAND 
CA 125:267114 



***calcium*** 



Location 



Qualifier 



source 



1. .399 



gene 
exon 



115. .390 
115. .390 



/ organism= " Homo sapiens " 

/ db - xr e f = " t axon : 9 6 0 6 " 

/chromosome= n 2 " 

/map="p21-23" 

/clone="809 b 6" 

/clone-lib= n CEPH megaYAC" 

/gene="ncxl" 

/gene= n ncxl" 

/number=ll 

/usedin=X92 3 6 8 : RNA 

/label=exll 



SEQUENCE (SEQ) : 

1 atggcctcct gtcacagagt ggagggatga 
61 gaagacccgg caacacaggt tgtgatgaaa 
121 atgatgacga cgatgaatgt ggggaagaga 
181 actttctgac tgtgttctgg aaggtcctgt 
241 atggctgggc gtgtttcatt gtctccatcc 
301 gagacctggc ttcccacttt ggctgcacca 
3 61 tgttcgtcgc acttggaaca tcagtgccag 



ccgacctaga 
tgtgcttcct 
agctgccctc 
ttgccttcgt 
tcatgattgg 
ttggcctgaa 
gtacaaatt 



taggagagat 
tccattctct 
ctgtttcgat 
cccccctact 
cctactgaca 
agattctgtg 



tgagagagag 
ctaggggaag 
tacgtgatgc 
gaatactgga 
gctttcattg 
actgcagtcg 
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LOCUS (LOC) : 
GenBank ACC. NO. (GBN) 
GenBank VERSION (VER) 
CAS REGISTRY NO. (RN) 
SEQUENCE LENGTH (SQL) 
MOLECULE TYPE (CI) : 
DIVISION CODE (CI) : 
DATE (DATE) : 
DEFINITION (DEF) : 
SOURCE * 
ORGANISM (ORGN) : 



NUCLEIC ACID COUNT (NA) 
REFERENCE : 

AUTHOR (AU) : 

TITLE (TI) : 



JOURNAL (SO) : 
OTHER SOURCE (OS) 
REFERENCE : 

AUTHOR (AU) : 
TITLE (TI) : 
JOURNAL (SO) : 



GENBANK. RTM. COPYRIGHT 2004 on STN 

HSNCX110 GenBank (R) 

X91217 

X91217.1 GI:1061131 

170612-10-9 

602 

DNA; linear 
Primates 
24 Nov 2000 

H. sapiens ncxl gene (exon 10) . 

***human*** 
Homo sapiens 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; 
Euteleostomi; Mammalia; Eutheria; Primates; Catarrhini; 
Hominidae; Homo 

: 184 a 115 c 112 g 191 t 

Kraev, A. ; Chumakov, I. ; Carafoli,E. 
The organization of the ***human*** gene NCX1 
encoding the ***sodium*** 

* * * exchanger* * * 
Genomics, 37 (1), 105-112 ( 
CA 125:267114 
2 (bases 1 to 602) 
Kraev, A. S . 
Direct Submission 

Submitted (07-SEP-1995) A.S. Kraev, Swiss Federal 
Institute of Technology, Laboratory of Biochemistry 
III, Universitaetstr . 16, Zurich, CH-8092, SWITZERLAND 



***calcium*** 



FEATURES (FEAT) : 

Feature Key Location 

source 1 . .602 



gene 
exon 



154. .253 
154. .253 



Qualifier 

/organism="Homo sapiens" 

/db-xref ="taxon: 9606" 

/chromosome= " 2 " 

/map="p21-23" 

/cell-line="WI38" 

/cell-type="f ibroblast" 

/ t issue -type=" lung" 

/clone-lib="Statagene #946204" 

/gene= n ncxl" 

/gene="ncxl" 

/number=10 

/usedin=X923 68 : RNA 

/label=exlO 



SEQUENCE (SEQ) : 

1 ataatcataa cagtgtttga tgtcaatact 
61 atataactct ggagtttcaa aatcaacaag 
121 cagcatttat atttttcttt tcaacatttc 
181 acaaacctgg cccttgtggt tgggactaac 
241 actgtcagtg ctggtgagtg cctttctctg 
3 01 gctgagtttt cctactgtgg ctacttggtc 

3 61 aaaattaagg gagaaataag tttatttgtt 
421 ctatctagat gaagcaaatg tcttcacaca 

4 81 tctggaaata gacaagataa atttaaagcg 
541 cactaggctt tgtctggaaa attccctgta 
601 ag 



attattttga 
gtcttggatt 
tagagtactg 
agctggagag 
catattataa 
tatggcaaag 
aatgtatgca 
tgacattttc 
ttttgtgtct 
agcagcacaa 



gcctaacatc 
tcctgaggcc 
tggacaaact 
aacagttcat 
attaaaattg 
caccaaaggg 
cattttaaag 
ctccatctat 
ctaattcacg 
aggtggccaa 



tgctaccttt 
ttagcgaacc 
cattaagaag 
tgaagctatc 
cccaatctga 
cttccatggc 
actaaattga 
attgcatctt 
aatagccaat 
gtcaaggtca 



L4 



ANSWER 262 OF 473 



GENBANK . RTM . COPYRIGHT 2004 on STN 



LOCUS (LOC) : 
GenBank ACC. NO 
GenBank VERSION 
CAS REGISTRY NO 
SEQUENCE LENGTH 
MOLECULE TYPE 
DIVISION CODE 
DATE (DATE) : 
DEFINITION (DEF) : 



CENACAEX 
(GBN) : X91803 



GenBank (R) 



(CI) 
(CI) 



(VER) 
(RN) 
(SQL) 



SOURCE • 
ORGANISM (ORGN) 



(NA) 



X91803 .1 GI:2826758 

169791-31-5 

2844 

mRNA; linear 
Invertebrates 
3 Nov 2000 

C.elegans mRNA for protein similar to vertebrate Na/Ca 
exchanger (CE-NCX1) . 
Caenorhabditis elegans. 
Caenorhabditis elegans 

Eukaryota; Metazoa; Nematoda; Chromadorea; Rhabditida; 
Rhabditoidea; Rhabditidae; Peloderinae ; Caenorhabditis 
777 a 606 c 675 g 786 t 



NUCLEIC ACID COUNT 
COMMENT : 

On Jan 31, 1998 this sequence version replaced gi: 1009383. 



REFERENCE : 

AUTHOR (AU) : 
TITLE (TI) : 

JOURNAL (SO) : 
OTHER SOURCE 
REFERENCE : 

AUTHOR (AU) : 
TITLE (TI) : 



(OS) 



1 (bases 1 to 2439) 
Kraev,A. ; Chumakov,I. ; Carafoli,E. 
Molecular biological studies of the cardiac 

***sodium*** - ***calcium*** ***exchanger*** 
Ann. N. Y. Acad. Sci., 779, 103-109 ( ***1996*** ) 
CA 125:134211 

2 (bases 406 to 2844) 

Kraev,A. ; Chumakov,I. ; Carafoli,E. 
The organization of the ***human*** gene NCX1 

***calcium*** 



JOURNAL (SO) : 
OTHER SOURCE 
REFERENCE : 

AUTHOR (AU) : 
TITLE (TI) : 
JOURNAL (SO) : 



FEATURES (FEAT) : 
Feature Key 



(OS) 



encoding the ***sodium*** 

* * * exchanger * * * 
Genomics, 37 (1) , 105-112 
CA 125:134211 
3 (bases 1 to 2844) 
Kraev,A.S. 
Direct Submission 

Submitted (25-SEP-1995) A.S. Kraev, Swiss Federal 
Institute of Technology, Laboratory of Biochemistry 
III, Universitaetstr. 16, Zurich, CH-8092, SWITZERLAND 



Location 
.2844 



Qualifier 



source 



/organism= " Caenorhabditis elegans " 
/strain="Bristol N2" 
/db-xref = n taxon: 6239" 



CDS 



40. .2682 



/clone="yk24h3 (406-2844) " 
/cell -type= "whole organism" 
/clone-lib="Y.Kohara cDNA" 
/note="RACE product, 1-4 05; 
trans-spliced leader SL-1,1-22" 
/codon- start =1 
/product^ " sodium- calcium 
exchanger' 1 

/protein- id= " CAA6 2913.1" 

/db-xref="GI: 2826759" 

/db-xref = " SPTREMBL : Q2 1609 " 

/ translation="MTKLKIYLFLWSLTTLGQY 

AAE PQNGE 1 1 HVS S QR I PGPE PAC 

APAKPCSPGVIVPVWQPSENLSECKIWFRAIVYL 

I ALAYLFFGVS I VADRFMAS I EVI 

TSQQKSVKMKKITGEHFTIMVRVWNETVSNLTLM 

ALGS S APE I LLS VI E I CGNNFEAG 

ELGPSTIVGSAAFNLFIIIAVCIMAIPNGETRRV 

QHNG V FWVT WWS T F AYVWL YL I L 

SVFSPGEVEVWEGVLTFVFFPLTVGSAYFADAHA 

GQ FGQRL I SGPLS S F VRRS PRRS P 

S KKTRENVENGAGLPGDATQNL I GGDADALAFE I 

HRRHYLDIFKQLRSEHPDAPWEL 

EKHAMEKWGEQKKSRAFYRIQTTRKMIGSGDIQ 

KKLKKSNKLEPMWQKTMATVEFD 

PPHYTCLENVGDVYLTVKCDRGSVPEDTTVTVHY 

RTIADTAQAESDFVHTEGTITFEP 

GQTEQKIKVGIVDNDIYEDDEQFMVRLSQVRAFR 

SEHFSSVPARLGLAATATVI I VDD 

DHAGSFGFLSEKFKCTESCGSFVAEVIRSRGARG 

KVS I P YKTVDGAAKS PQD YEHQEG 

VLKFADEQS KAE I Y I P I VNDDE YEKHED FY I ELG 

EP I WHRELADDEEGI EGKP ILGFS 

RCKWITEDREFKNFMDRALVTANTSIMVGTSSW 

KQQFTEAWTLEPEEEDGEVTTMEK 

VMHYIALPWKLLFALIPPTDYFNGWLCFWAIAM 

I GLLT AF I GD I AAAFGCT VGLKD S 

VTALTLVAMGTSLPDTFASRTAAVGDQWADGS IG 

NVTGSNAVNVFLGIGIAWMIAACV 

HAYRGTKFLVATGSLAFSVTMFLIGSWCVALLQ 

YRRFNRKVNGELGGPMGWRI I S AG 

I FVSVWLLY I LLSTLEAYC I I KGF " 



SEQUENCE (SEQ) : 

1 ggtttaatta cccaagtttg agagacaact acaaatgega tgaccaagtt gaaaatctac 

61 ttgttccttg ttgtctcgtt gactacactt gggcaatacg cagctgagcc gcaaaatgga 

121 gaaataattc aegtatctte ecaaegtata cccgggcctg ageeggcttg tgctccggct 

181 aagccatgtt cccccggagt tategtacca gtttggcagc categgaaaa cctgtcagaa 

241 tgcaaaatat ggttccgtgc aattgtctat ttaategcat tggcctattt attctttggt 

3 01 gtctcaattg tggeggateg attcatggcg tctattgaag tgatcacttc tcagcagaaa 

361 tctgtgaaaa tgaagaagat aaccggtgaa catttcacaa taatggtacg tgtctggaat 

421 gaaacagtca gtaacctgac gctaatggct ctcggatcct cagcccccga gattttgetc 

481 teggtcattg aaatttgegg aaataatttc gaagctggag agctgggacc atcgacaatt 

541 gttggatcag ctgcttttaa cctattcatt attattgeag tctgtattat ggctattcca 

601 aaeggegaga cccgtcgagt acaacataat ggtgtgttct gggttactgt agtttggtct 

661 acatttgeat aegtctgget ttacctaatc ctgagtgtgt teagtceggg agaagttgaa 

721 gtatgggagg gtgtgctcac ttttgtgttt ttcccgctaa ctgtgggcag tgcctacttt 

781 gccgatgcac atgctgggca atteggtcag agactaatct ccggacccct ctcctcgttc 

841 gtaaggaggt caccacgccg ttctccgtcc aaaaaaaccc gggaaaacgt ggaaaatgga 

901 gccggactcc caggggatgc aactcaaaat ttgataggag gagaegcega cgccctggca 

961 tttgaaattc acagaegtea ctacctggat attttcaaac aattgagatc ggagcatcca 

1021 gatgetccag tegttgaact tgagaagcat gecatggaga aagttgtcgg agagcagaag 

1081 aaatcaagag ctttttatag aattcagaca actaggaaaa tgateggtag tggagatatt 

1141 cagaaaaaat tgaagaaaag taataaactg gagecaatgg ttgttcaaaa aaccatggcc 

1201 accgtggagt tcgaccctcc tcactataca tgtctggaga atgttggtga cgtgtaccta 

1261 acegtcaaat gtgaccgagg atccgtacca gaggatacca cagttacggt acattataga 

1321 actattgetg ataccgctca agctgaatcc gactttgtgc acaccgaagg aacaatcact 

1381 tttgagccag gacagactga acaaaaaatc aaagtcggaa ttgtggacaa cgacatctac 

1441 gaggacgacg agcagttcat ggtccggctc tcacaagtcc gagccttccg ttcagagcac 

1501 ttttccagtg tgccggctcg gctgggtctc geagegacag etacegtaat cattgtggac 

1561 gatgatcatg ctggaagctt tggcttcttg tcagaaaaat teaaatgeae agagtcatgt 

1621 ggctcatttg tggcagaagt tataeggtea cgtggagccc gtggtaaggt gtcaattcct 

1681 tataagactg ttgatggagc cgccaaatcg ccacaggact atgagcatca ggagggtgtg 

1741 ctgaagtttg ccgatgagca gtctaaagee gaaatctaca ttccgattgt caacgatgat 

1801 gaatatgaaa aacacgaaga tttctatatt gagcteggtg ageccatttg gcacagggaa 



1921 gtagtgatca 
1981 aatacctcga 
2 041 ttggagccgg 
2101 gcattaccat 
2161 ctatgttttg 
2221 gctgcagctt 
22 81 gcaatgggaa 
2341 tgggctgacg 
24 01 attggaattg 
2461 gtcgccacag 
2521 gtcgccttac 
2581 atgggctggc 
2641 ctcagcacac 
2701 tttttcaaaa 
2761 tcaaagaatc 
2821 caatcaataa 



cagaagaccg 
ttatggtcgg 

aggaggagga 

ggaagctact 
tggttgcaat 
ttgggtgtac 
cttctcttcc 
gatcgattgg 
cctggatgat 
gctccttggc 
tccaatatcg 
ggatcatttc 
tagaggccta 
atttctaaat 
aatactacaa 
ataataaaac 



agaattcaag 
aacttcgagt 
cggagaagtc 
gtttgccctg 
tgcgatgatt 
agttgggcta 
agacacattt 
taatgtgact 
tgctgcctgt 
cttctcggta 
tcgtttcaat 
cgccggaatt 
ttgtattatt 
tttctcaaaa 
actacattcc 
attt 



aattttatgg 
tggaagcaac 
acgactatgg 
attccaccga 
ggactattaa 
aaggactctg 
gcgtcccgca 
ggaagtaatg 
gtacatgcct 
acaatgttcc 
cgaaaagtca 
ttcgtctccg 
aagggattct 
gccataattt 
cgtgtctttt 



atagagcatt 
aattcactga 
aaaaagttat 
ctgactattt 
ccgcatttat 
tgaccgccct 
ccgccgcagt 
ctgttaatgt 
accggggtac 
taattggctc 
acggagagtt 
tttggctttt 
aattttaatt 
cccaattttt 
acttttatac 



ggtaacagcg 
agcctggact 
gcattatatt 
taatggttgg 
tggtgatatc 
caccttggtc 
tggagatcaa 
attcttgggt 
caagttttta 
agtcgtatgt 
aggcggtcca 
gtatatcctg 
ttttctttaa 
cacctaaaaa 
atcaatcaat 
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LOCUS (LOC) : 
GenBank ACC. NO. (GBN) 
GenBank VERSION (VER) 
CAS REGISTRY NO. (RN) 
SEQUENCE LENGTH (SQL) 
MOLECULE TYPE (CI) : 
DIVISION CODE (CI) : 
DATE (DATE) : 
DEFINITION (DEF) : 
SOURCE • 
ORGANISM (ORGN) : 



NUCLEIC ACID COUNT (NA) 
REFERENCE : 

AUTHOR (AU) : 

TITLE (TI) : 



JOURNAL (SO) : 
OTHER SOURCE (OS) 
REFERENCE : 

AUTHOR (AU) : 
TITLE (TI) : 
JOURNAL (SO) : 



OTHER SOURCE (OS) 



GENBANK. RTM. COPYRIGHT 2 004 on STN 

HSNCX1 GenBank (R) 

X91221 

X91221.1 GI:987078 

168878-73-7 

591 

mRNA; linear 
Primates 
24 Nov 2000 

H. sapiens mRNA for NCX1 protein 3'UTR. 

***human*** 
Homo sapiens 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; 
Euteleostomi; Mammalia; Eutheria; Primates; Catarrhini; 
Hominidae ; Homo 
: 168 a 86 c 96 g 241 t 
1 (bases 1 to 591) 
Kraev,A. ; Chumakov, I . ; Carafoli,E. 

The organization of the ***human*** gene NCX1 
encoding the 



***sodium*** 
* * * exchanger* * * 
Genomics, 37 (1), 105-112 ( 
CA 125:267114 
2 (bases 1 to 591) 
Krae v , A. S . 
Direct Submission 
Submitted (31-AUG-1995) A.S 



***calcium*** 



Kraev, Swiss Federal 



Institute of Technology, Laboratory of Biochemistry 
III, Universitaetstr. 16, Zurich, CH-8092, SWITZERLAND 
CA 125:267114 



FEATURES (FEAT) 
Feature Key 



Location 
591 



Qualifier 



source 



gene 
3 ■ UTR 

polyA- signal 



1. .591 
1. .591 
574. .579 



/organism="Homo sapiens" 

/db-xref ="taxon: 9606" 

/map="2p22-p23" 

/clone="141435" 

/tissue -type= "placenta" 

/clone- lib="Soares Placenta Nb2HP" 

/gene="NCXl" 

/gene="NCXl" 

/gene="NCXl" 



SEQUENCE (SEQ) : 

1 tggaactttt 
61 ccttattttt 
121 aatatattca 
181 gctgtattag 
241 ttgcattggt 
3 01 ttctaggaaa 
361 ttttattttg 
421 tcttccttat 
481 atttaatcac 
541 tctacttcat 



ctatggccca 
tttttttttg 
aggaatataa 
gaatgtcaat 
cgatttcaat 
ctatgattct 
tgtgtattgt 
aaatggtaca 
tagtgataca 
tttttgtttt 



cactttacaa 
agaattgcta 
gttgtttaaa 
aatcctgtag 
ttgaaagctt 
ggttgttcag 
gcacagcttg 
tattactgac 
gcatattctg 
catgttttga 



ttctttgtca 
aatggaaagc 
cattagaaaa 
caaattttca 
tttggtttgt 
gattgttatt 
gggggggggc 
acagacaaat 
tatgaaatgt 
agaaataaaa 



ttctaaccca 
tagcctagaa 
atttttgcac 
cagagaactt 
ttgcttttta 
attatagttg 
gggaaatgca 
aaagtttcta 
tttctccttt 
accaaaatgg 



tccttcccat 
gcaccaagta 
tcatttttta 
taagaaattc 
aattttcatg 
tgtaaaatta 
ctaattgtgc 
attgtttctg 
ctcattgtca 
t 
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LOCUS (LOG) : 
GenBank ACC. NO. (GBN) 
GenBank VERSION (VER) 
CAS REGISTRY NO. (RN) 
SEQUENCE LENGTH (SQL) 
MOLECULE TYPE (CI) : 
DIVISION CODE (CI) : 
DATE (DATE) : 
DEFINITION (DEF) : 



GenBank (R) 



SOURCE : 
ORGANISM (ORGN) : 



T19755 
T19755 

T19755.1 GI:597500 
160365-54-8 
211 

mRNA; linear 
Expressed sequence tag 
28 Nov 1994 

957R Heart Homo sapiens cDNA clone 957 similar to 

***Sodium*** / ***calcium*** ***exchanger*** 
mRNA sequence. 

***human*** 
Homo sapiens 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; 
Euteleostomi; Mammalia; Eutheria; Primates; Catarrhini; 
Hominidae; Homo 

NUCLEIC ACID COUNT (NA) :41a 54 c 66 g 49 t 1 others 
COMMENT : 

Other_ESTs: 957F 

Contact : Liew CC 

Brigham and Women's Hospital 

Harvard Medical School 

75 Francis St. Boston, MA- 02115, USA 

Tel: 6177328915 

Fax: 6179750995 

Email : cl iew@rics . bwh . harvard . edu 
Seq primer: GACACCAGACCAACTGGTAATG . 
REFERENCE: 1 (bases 1 to 211) 

AUTHOR (AU) : Liew, CC; Hwang, D.M.; Fung,Y.W.; Laurenssen, C . ; 

Cukerman,E.; Tsui,S.y; Lee,CY. 
TITLE (TI) : A catalogue of genes in the cardiovascular system as 

identified by expressed sequence tags 
JOURNAL (SO): Proc . Natl. Acad. Sci . U.S.A., 91, 10645-10649 ( 

***1994*** ) 



OTHER SOURCE (OS) 



CA 122:2521 



FEATURES (FEAT) : 

Feature Key Location Qualifier 

source 1..211 /organism= n Homo sapiens" 

/ db - xr e f = » t axon : 9 6 0 6 » 
/clone="957" 
/ c lone - 1 ib= " Heart 11 
/lab-host="E.coli Y1090" 
/note=" Vector : Lambda gtll; 
Site-1: EcoRI; Site-2: EcoRI" 

SEQUENCE (SEQ) : 

1 cgagagaaag ctagtgtgcc aggggacact ttgaastgtt ccccattggc tgcgtggtag 
61 atggcagcga tgggccaggc cacaccgatt cccaggaaga cattcaccgc gttgctgccc 
121 gtgacgttac ctatggaggc gtctgcatac tggtcctggg tggctgccac tttgctggca 
181 aatgtgtctg gcactgatgt tccaagtgcg a 
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LOCUS (LOC) : 
GenBank ACC. NO. (GBN) 
GenBank VERSION (VER) 
CAS REGISTRY NO. (RN) 
SEQUENCE LENGTH (SQL) 
MOLECULE TYPE (CI) : 
DIVISION CODE (CI) : 
DATE (DATE) : 
DEFINITION (DEF) : 



SOURCE * 
ORGANISM (ORGN) : 



NUCLEIC ACID COUNT (NA) 

COMMENT : 

Other_ESTs: 957R 
Contact: Liew CC 



GENBANK. RTM. COPYRIGHT 2004 on STN 

T19754 GenBank (R) 

T19754 

T19754.1 GI:597499 

160365-53-7 

261 

mRNA; linear 
Expressed sequence tag 
28 Nov 1994 

957F Heart Homo sapiens cDNA clone 957 similar to 
***Sodium*** / ***calcium*** ***exchanger*** 

mRNA sequence. 
***human*** 

Homo sapiens 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; 
Euteleostomi; Mammalia; Eutheria; Primates; Catarrhini; 
Hominidae ; Homo 

: 68 a 53 c 68 g 71 t 1 others 



Harvard Medical School 

75 Francis St. Boston, MA 02115, USA 

Tel: 6177328915 

Fax: 6179750995 

Email : cliew@rics . bwh . harvard . edu 
Seq primer: GGTGGCGACGACTCCTGGAGCC . 



REFERENCE : 

AUTHOR (AU) : 

TITLE (TI) : 

JOURNAL (SO) : 

OTHER SOURCE (OS) : 



1 (bases 1 to 261) 
Liew,C.C; Hwang, D.M.; Fung,Y.W.; Laurenssen, C. ; 
Cukerman,E.; Tsui,S.y; Lee,C.Y. 

A catalogue of genes in the cardiovascular system as 

identified by expressed sequence tags 

Proc. Natl. Acad. Sci. U.S.A., 91, 10645-10649 ( 
***3_994*** ) 

CA 122:2521 



FEATURES (FEAT) 
Feature Key 



Location 



Qualifier 



source 1..261 /organism= "Homo sapiens" 

/db-xref ="taxon: 9606" 
/clone="957" 
/clone - 1 ib= " Heart » 
/lab-host="E.coli Y1090" 
/note= "Vector : Lambda gtll; 
Site-1: EcoRI; Site-2: EcoRI " 

SEQUENCE (SEQ) : 

1 atcattgaag aatcctatga attcaagagt actgtggaca aactcattaa gaagacaaac 
61 ctggcccttg tggttgggac taacagctgg agagaacagt tcattgaagc tatcactgtc 
121 agtvctgggg aagatgatga cgacgatgaa tgtggggaag agaagctgcc ctcctgtttc 
181 gattacgtga tgcactttct gactgtgttc tggaaggtcc tgtttgcctt cgtcccccct 
241 acttaatact ggaatggctg g 
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2002303597 MEDLINE 
PubMed ID: 12045895 

Extracellular ATP effects on calcium signaling in cultured 
non-pigmented ciliary body epithelium. 
Cull mane A B; Coca-Prados M; Harvey B J 

Wellcome Trust Cellular Physiology Research Unit, Department of 
Physiology, National University of Ireland, Cork, Ireland. . 
abcullinane@hotmail.com 
EY-04873 (NEI) 

Current eye research, ***(2001 Dec)*** 23 (6) 448-54. 

Journal code: 8104312. ISSN: 0271-3683. 

England: United Kingdom 

Journal; Article; (JOURNAL ARTICLE) 

English 

Priority Journals 
200207 

Entered STN: 20020605 

Last Updated on STN: 20020709 

Entered Medline: 20020708 



***human*** 



L4 ANSWER 267 OF 473 MEDLINE on STN 

AN 2002161303 MEDLINE 
DN PubMed ID: 1189293 8 
TI KB-R7943. Kanebo . 
AU Billman G E 

CS Ohio State University, Columbus 43210, USA., billman. l@pop . service . ohio- 
state.edu 

SO Current opinion in investigational drugs (London, England : 2000) , 
***(2001 Dec)*** 2 (12) 1740-5. Ref : 40 

Journal code: 100965718. ISSN: 1472-4472. 
CY England: United Kingdom 
DT Journal; Article; (JOURNAL ARTICLE) 

General Review; (REVIEW) 

(REVIEW, TUTORIAL) 
LA English 
FS Priority Journals 
EM 200208 

ED Entered STN: 20020315 

Last Updated on STN: 20020830 
Entered Medline: 20020829 



AN 2002066545 MEDLINE 
DN PubMed ID: 117 93 976 

TI Sodium- calcium exchange in platelets of diabetics. 
AU Bose R; Li Y; Woo V 

CS Dept. of Pharmacology, Dept. of Internal Medicine, University of Manitoba, 

Winnipeg, Manitoba R3W 0W3 , Canada. 
SO Proceedings of the Western Pharmacology Society, ***(2001)*** 44 

183-4. 

Journal code: 7505899. ISSN: 0083-8969. 
CY United States 

DT Journal; Article; (JOURNAL ARTICLE) 

LA English 

FS Priority Journals 

EM 200207 

ED Entered STN: 20020125 

Last Updated on STN: 20020703 
Entered Medline: 20020702 

L4 ANSWER 269 OF 473 MEDLINE on STN 

AN 2002005301 MEDLINE 
DN PubMed ID: 11121788 

TI How can overexpression of Na (+), Ca (2+) -exchanger compensate the negative 

inotropic effects of downregulated SERCA? . 
CM Comment on: Cardiovasc Res. 2001 Jan;49 (1) : 38-47 . PubMed ID: 11121794 

Comment in: Cardiovasc Res. 2001 Apr; 50 (1) : 167-9 . PubMed ID: 11345943 
AU Isenberg G 

SO Cardiovascular research, ***(2001 Jan)*** 49 (1) 1-6. Ref: 14 

Journal code: 0077427. ISSN: 0008-6363. 
CY Netherlands 
DT Commentary 

Editorial 

General Review; (REVIEW) 

(REVIEW, TUTORIAL) 
LA English 
FS Priority Journals 
EM 200203 

ED Entered STN: 20020121 

Last Updated on STN : 20020313 
Entered Medline: 20020312 

L4 ANSWER 270 OF 473 MEDLINE on STN 

AN 2001697034 MEDLINE 
DN PubMed ID: 11746521 

TI Hypoxia- induced increase in intracellular calcium concentration in 

endothelial cells: role of the Na(+) -glucose cotransporter. 
AU Berna N; Arnould T; Remacle J; Michiels C 

CS Laboratoire de Biochimie et Biologie Cellulaire, Facultes Universitaires 
Notre-Dame de la Paix, 61, rue de Bruxelles, B-5000 Namur, Belgium. 

SO Journal of cellular biochemistry, ***(2001)*** 84 (1) 115-31. 
Journal code: 8205768. ISSN: 0730-2312. 

CY United States 

DT Journal; Article; (JOURNAL ARTICLE) 

LA English 

FS Priority Journals 

EM 200203 

ED Entered STN: 20011218 

Last Updated on STN: 20020314 
Entered Medline: 20020313 

L4 ANSWER 271 OF 473 MEDLINE on STN 

AN 2001692115 MEDLINE 
DN PubMed ID: 11735253 

TI Reperfusion arrhythmias: new insights into the role of the Na(+)/Ca(2+) 
exchanger. 

CM Comment on: J Mol Cell Cardiol. 2001 Oct ; 33 (10) : 1861-9 . PubMed ID: 

11603927 
AU Van Wagoner D R; Bond M 

SO Journal of molecular and cellular cardiology, ***(2001 Dec)*** 33 (12) 
2071-4. 

Journal code: 0262322. ISSN: 0022-2828. 
CY England: United Kingdom 
DT Commentary 

Editorial 
LA English 
FS Priority Journals 



ED Entered STN: 20011213 

Last Updated on STN: 20020413 
Entered Medline: 20020412 

L4 ANSWER 2 72 OF 473 MEDLINE on STN 

AN 2001680091 MEDLINE 
DN PubMed ID: 11723027 

TI Ionic mechanism of delayed af terdepolarizations in ventricular cells 

isolated from ***human*** end-stage failing hearts. 
AU Verkerk A O; Veldkamp M W; Baartscheer A; Schumacher C A; Klopping C; van 

Ginneken A C; Ravesloot J H 
CS Department of Physiology, Experimental and Molecular Cardiology Group, 

Academic Medical Center, University of Amsterdam, The Netherlands.. 

a . o . verkerk@amc . uva . nl 
SO Circulation, *** (2001 Nov 27) *** 104 (22) 2728-33. 

Journal code: 0147763. ISSN: 1524-4539. 
CY United States 

DT Journal; Article; (JOURNAL ARTICLE) 
LA English 

FS Abridged Index Medicus Journals; Priority Journals 
EM 200201 

ED Entered STN: 20011203 

Last Updated on STN: 20020201 
Entered Medline: 20020131 

L4 ANSWER 273 OF 473 MEDLINE on STN 

AN 2001652037 MEDLINE 
DN PubMed ID: 11704553 

TI Localization of thiazide-sensitive Na(+)-Cl(-) cotransport and associated 

gene products in mouse DCT. 
CM Comment in: Am J Physiol Renal Physiol. 2001 Dec ; 281 (6) : F1019-20 . PubMed 

ID: 11704551 

AU Campean V; Kricke J; Ellison D; Luft F C; Bachmann S 

CS Department of Anatomy, Medical Faculty of the Charite, Humboldt 

University, 13353 Berlin, Germany. 
SO American journal of physiology. Renal physiology, ***(2001 Dec)*** 281 
(6) F1028-35. 

Journal code: 100901990. ISSN: 0363-6127. 
CY United States 

DT Journal; Article; (JOURNAL ARTICLE) 

LA English 

FS Priority Journals 

EM 200112 

ED Entered STN: 20011114 

Last Updated on STN: 20020123 
Entered Medline: 20011227 

L4 ANSWER 274 OF 473 MEDLINE on STN 

AN 2001652036 MEDLINE 
DN PubMed ID: 11704552 

TI Distribution of transcellular calcium and sodium transport pathways along 

mouse distal nephron. 
CM Comment in: Am J Physiol Renal Physiol. 2001 Dec; 281 (6) : F1019-20 . PubMed 

ID: 11704551 

AU Loffing J; Lof f ing-Cueni D; Valderrabano V; Klausli L; Hebert S C; Rossier 

B C; Hoenderop J G; Bindels R J; Kaissling B 
CS Institute of Anatomy, University of Zurich, CH-8057 Zurich. . 

j lof f ing@anatom.unizh. ch 
SO American journal of physiology. Renal physiology, ***(2001 Dec)*** 281 

(6) F1021-7. 

Journal code: 100901990. ISSN: 0363-6127. 
CY United States 

DT Journal; Article; (JOURNAL ARTICLE) 

LA English 

FS Priority Journals 

EM 200112 

ED Entered STN: 20011114 

Last Updated on STN: 20020123 
Entered Medline: 20011227 

L4 ANSWER 275 OF 473 MEDLINE on STN 

AN 2001528012 MEDLINE 
DN PubMed ID: 11573 93 6 

TI A disulfide bond is required for functional assembly of NCX1 from 
complementary fragments. 



CS Department of Physiology, UCLA School of Medicine, Los Angeles, CA 

90095-1760, USA. 
NC HL49101 (NHLBI) 

SO Biochemical and biophysical research communications, ***(2001 Oct 5)*** 
287 (4) 825-8. 

Journal code: 0372516. ISSN: 0006-291X. 
CY United States 

DT Journal; Article; (JOURNAL ARTICLE) 

LA English 

FS Priority Journals 

EM 200112 

ED Entered STN: 20011001 

Last Updated on STN: 20020122 
Entered Medline: 20011204 

L4 ANSWER 276 OF 4 73 MEDLINE on STN 

AN 2001518213 MEDLINE 
DN PubMed ID: 11565424 

TI [Calcium-transporting systems and calcium regulation in cardiomyocytes] . 

Kal 1 tsiitransportiruiushchie sistemy i reguliatsiia kontsentratsii 

kal'tsiia v kardiomiotsitakh. 
AXJ Aleksandrova E A 

CS Volgograd State Pedagogical University. 

SO Uspekhi f iziologicheskikh nauk, *** (2001 Jul-Sep)*** 32 (3) 40-8. 
Ref: 100 

Journal code: 0310750. ISSN: 0301-1798. 
CY Russia: Russian Federation 
DT Journal; Article; (JOURNAL ARTICLE) 

General Review; (REVIEW) 

(REVIEW, TUTORIAL) 
LA Russian 
FS Priority Journals 
EM 200112 

ED Entered STN: 20010924 

Last Updated on STN: 20020122 
Entered Medline: 20011204 

L4 ANSWER 2 77 OF 473 MEDLINE on STN 

^N 2001511177 MEDLINE 
DN PubMed ID: 11558150 

n Delayed apoptosis and its regulation in astrocytes. 
\\J Takuma K 

ZS Department of Analytical Chemistry, Faculty of Pharmaceutical Sciences, 

Kobe Gakuin University, 518 Arise, Ikawadani-cho, Nishi-ku, Kobe 651-2180, 
Japan . 

30 Yakugaku zasshi. Journal of the Pharmaceutical Society of Japan, 
***(2001 Sep)*** 121 (9) 663-9. Ref: 49 
Journal code: 0413613. ISSN: 0031-6903. 
2Y Japan 

DT Journal; Article; (JOURNAL ARTICLE) 

General Review; (REVIEW) 

(REVIEW, TUTORIAL) 
LA Japanese 
?S Priority Journals 
SM 200112 

3D Entered STN: 20010918 

Last Updated on STN: 20020122 
Entered Medline: 20011204 

Li4 ANSWER 2 78 OF 4 73 MEDLINE on STN 

\N 2001492633 MEDLINE 
DN PubMed ID: 11534550 

n Abstracts of the American Physiological Society Conferences. Cellular and 
Molecular Physiology of Sodium- Calcium Exchange, Banff, Alberta, Canada, 
October 10-14, 2001. Genome and Hormones: An Integrative Approach to 
Gender Differences in Physiology, Pittsburgh, Pennsylvania, USA, October 
17-20, 2001. 

\U Anonymous 

30 Physiologist, *** (2001 Aug) *** 44 (4) 219-86. 

Journal code: 0401143. ISSN: 0031-9376. 
:Y United States 

DT Conference; Conference Article; (CONGRESSES) 

(OVERALL) 
oA English 
<S Priority Journals 



ED Entered STN: 20010906 

Last Updated on STN: .20010910 
Entered Medline: 20010906 

L4 ANSWER 279 OF 473 MEDLINE on STN 

AN 2001480930 MEDLINE 
DN PubMed ID: 115243 94 

TI Patients with end- stage congestive heart failure treated with 

beta : adrenergic receptor antagonists have improved ventricular myocyte 

calcium regulatory protein abundance. 
AU Kubo H; Margulies K B; Piacentino V 3rd; Gaughan J P; Houser S R 
CS Cardiovascular Research Group, Department of Physiology and Section of 

Cardiology, Temple University School of Medicine, Philadelphia, PA 19140, 

USA. 

NC AG-17022 (NIA) 

HL-03560 (NHLBI) 

HL-33 921 (NHLBI) 

HL-61495 (NHLBI) 
SO Circulation, ***(2001 Aug 28)*** 104 (9) 1012-8. 

Journal code: 0147763. ISSN: 1524-4539. 
CY United States 

DT Journal; Article; (JOURNAL ARTICLE) 
LA English 

FS Abridged Index Medicus Journals; Priority Journals 
EM 200109 

ED Entered STN: 20010830 

Last Updated on STN: 20010917 
Entered Medline: 20010913 
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